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aVIL ENGINEEMNGI COIIEGB, SIBPUR, llALBIHDAIL 

ALMANAC,. 1897. 


JANUARY 1897. 


Date, j General and Office. Engineer Department ApDirentice Department 


1 F. 

S S. Christmaa vaeation enas | 


o f 2nd Sunday after 

d [ xmaa. 

4 M. 

6 T. 

6 w. : 

Th. 

8 F. 

S. 


A Sttviv / let Sunday after 
U ^Wn, I Epiphanj. 

1 M. 

2 T. 

3 W. 

14 Th. 

16 F. Monthly fees due. 

16 S. 


1 'T S.mv i 2nd Sunday after 
It \ Epiphany. 

18 M. 

19 T. 

20 W. 

21 Th. 

22 P. 

23 S. 


0.1 SLwMf J3rd Sunday after 

24 \ Epiphany. 

tr /Monthly etateraent of 

2o M. \ fees due. 




Prac^cal M»mliiAton 
of iihl.year appttn. 
f^cea be^guiA, 


fStndents Mtur^ 
\ Surrey Cbsnp.- 


ith Snndiiiy »ft4r 

. 

















ALMAIFAO, 




FEBR'DARY 1897. 


General and Office. Engineer Department, Apprentice Depart»ont. 




6 a tSri Panchami—College 

o. t holiday. 


f 6th Rimday after 
t Epiphany. 


10 w. College sports, 

11 Th. 

12 F. 

13 S. 


14 Septuagesima, 

15 M. Monthly fees dne 

16 T. 

17 W. 

18 Th. 



■ 


21 Sexagesima. 

22 M. 

23 T, 

24 W. 

ciK. rru f Monthly statement of 

20 In. I fees due. 

26 F. 

27 S. 


Qniuqnagosima. 





















AtKASTM 


MARCH 1697. 


Hfrte. General and Office. Engineer Department Ap^nticSe DepatfnMfii. 


I)pte. 

Day of 
week. 

1 

Me • 

2 

T. . 

3 

W. 

•4 

T 

5 

F. 

* 

6 

8. 

7 


8 

M. 

9 

T. 

10 

W. 

11 

Th. 

12 

F. 

13 

8 . 

14 


16 

M. 

16 

T. 

17 

W. 

18 

Th. 

19 

F. 

20 

8. 

21 


22 


23 


24 

W. 

25 

Th. 

26 

F. 

27 

8. 

28 


29 

M. 

36 

T. 

at 

w. 


examination 


[•fitr (one day). 


1st Sunday in Lent. 


3rd year drawings to 
be sent into office. 


Monthly fees due. 


21 Srd Sunday in Lent. / Last day for receiving 

OQ ^ i applications forF.E. 

^ * L Euunination. 


: Monthly statement of 
[ fees due. 





















ALM4NAC. 


APRIL 1897. 


4 

M 


Advertise Accountant 
ExaminatioUen In^ia 
, (Jazette. ' 


5th Sunday in Lent. 


Advertise Accountant 
Examination in Cal- 
cutta Qazette. 



6th Sunday in Lent. 

M. 

T. 

( Choitra Sankranti— 

1 College holiday. 

W. 

(Detailed statement of 
( establishment duo. 

Th, 

Monthly fees due. 

F. 

Good Friday. 

S. 

f Advertise admission to 
< Engineer Department 

1 in India Oazelte. 


18 Easter Day. 

19 M. 

20 T. 

21 W. 


22 Th. 

23 F. 

24 S. 


Advertise admission to 
Engineer Department 
in Ccdcalta Gaaette. 


26 

^nn. 

«r 

26 

M. 

27 

T. 

28 

W. 

29 

Th. 

80 

F. 

- 

«> 


[ Monthly statement of 
I foes due. 


Indent for chemical 
apparatus due. 


Engineer Department. 

Apprentice Department. 

> 




/Monthly examination 
\ begins. 

1 


F. E. Examination 
begins. 












AIikAKAC. 





MAY 18»7. 


General and Office^ En^neor Department. Apprentice Depori^nt. 


' f Report of 
4 instrumen 
, (. pair due. 


teport of Surveying 
instrumente for re- 



2 

t 


3 

M. 

4 

a?. 

5 

W. 

6 

Th. 

7 

f: 

8 

s. 

n 


E9 

M. 

11 

T. 

12 

W. 

13 

Th. 

14 

P. 

15 

S. 

16 


17 

M. 

18 

T. 

19 

W. 

20 

Th. 

21 

F. 

22 

8. 

23 

^ttW. 

24 

M. 

26 

T. 

26 

W, 

27 

Th. 

28 

F. 

29 

S. 


2nd Sunday after Easter 


Monthly examination 
begina 


Practical examination, 
let and 2nd yoara, 
. begine. 


3rd Sunday after Eastor, 


|.Id-uz-8Uha (one day). 
Monthly fees due. 


dth Sunday oftor Eastor. 



5th Sunday after Easter. 

Queen’s Birthday. f Annual examination, 

i Monthly statement of < let and 2nd years, 
fees due. C begins. 



Ascension Day. 


Sunday after AMetuSdUf 


I j 


project *drawing8 and 
oalculataens to he 
sent into office. 



















8 


AIiMANiia 















AIMASTAO. 


JULY 1897. 



1 

2 

3 

Th. 

P. 

S. 

4 


5 

M. 

6 

T. 

7 

W. 

8 

Th. 

9 

F. 

10 

S. 


General and Office. Engineer Department. Appr^otiloe ^eyparitoeni^j 


M<mthly e^uuffioaftioia 
begins. I 



3m. 4th Sunday after Tiinity. 

M. 

T. 

W. 

Th. Monthly foeq duo 


18 5th Sunday after Trmity. 

19 M. 

20 T. 

21 W. 

22 Th. 

28 P. 

24 S. 


26 JJttn* 6th Sunday after Trinity. 

Qd M* I Monthly statement of 

lu. ^ fees^Rue. 

27 T. 

28 W. 

29 Th. 

30 P, 

61 a 


Final examination, 4ih 
year, begins. 



{ Practieol exaipination, 
4th year, begins. 


Budget es^iaiate due. 



' Anntud extunihation, 
1st, 2nd, and %ni 
. yeaM, begins. 
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ALICAKAG, 


AUdUST 1897. 


Date, Gtenoral and Office. Engineer Department Apprentice Depajjjmect 


§m, 7th Sunday after Trinity. 

M. 

T. 

W. 

6 Th. 

6 F. ' 


I 8th Sunday after Trinity, 

M. 


' Fatiha Dawazdaham 
(one day). 

Monthly foeg for 
August and Septem- 
^ her due. 

Long vacation begins. 


16 [|9th Sunday after Trinitj. 

16 M. 

17 T. 

18 W. 

19 Th. 

20 F. Janmashtami 

21 S. 


loth Sunday after Trinity. 


Monthly statement of 
fees due. 


11th Sunday after 
Trinity. ^ 








AUiAiiAO 


SEPTEMBEIT 1897. 


DaAe. General and Office. Engineer Depaitmont. [ Apprentice Department. 


6 3m. 12th Sunday after Trinity. 

6 M. 

7 t: 

8 W. 

9 Th. 

10 F. 

11 S. 


|l3th Sunday after Trinity 

M. 

T. 

W. 

Th. 

F. 


19 

20 
21 
22 

23 

24 F. 
26 8. 


14th Sunday after Trinity, 


{ Monthly statement of 
fees due. 


26 16th Sunday after Trinity. 

27 ¥. 

28 T. 

29 W. 

80 Tit* 

















•12 


almanac. 


OCTOBER 1897. 


Date* General and Office. Engineer Department. Apprentice Dep|jtm«it. 


ri6th Sunday '^aiter 
1. Tiinity. 


19th Sunday 

after 

Trinity. 


■Kali Puja. 


r Monthly etatement of 

1 fees duo. 

i 

[20th Bttnday 

L Triniiy. 

after 






















NOVEMBER •1897. 


Da|o. General and Offioe. Engineer Department* Apprentice Departinebtf 


u .. 

T. 

W. 1 

Th J Puja. 

5 F. 

6 ^ Long vacation enda 


7 gun. 

8 M* 

9 T. 

10 W. 

11 Th. 

12 F, 

13 S. 


21st Sunday after 
Trinity. 


14 

15 M. 

16 T. 

17 W. 

18 Th. 

19 F. 

20 S. 


21 

22 M. 

23 T. 

24 W. 
26 Th. 

26 F. 

27 S. 




(22nA Sunday after 
i Trinity. 

Monthly foes due. 


'■ Advertise admission to 
I Apprentice Depart¬ 
ment in Cahutla 
L OoieUe. 


f Advertise admission to 
J Apprentice Depart- 
i mont in India 
I Oazt tie. 


; 23rd Sunday after 
; Trinity. 


Monthly statement of 
fees due. 


lit Sttbday in Advent. 


2nd year Surveying 2nd, 3rd, and 4th years 
begins. Surveying begins. 


3rd year Surveying 
begina 
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ALMANAC. 













BOASD ov vieaots. 


it 


Cim EmNEERING COLLEGE, SIBPUR. 

9 ' . 


BOARD OF VISITORS. 

1. Secretary tc' tlw Goveriiment of Bengal, Public Works 

Department. 

2. Director of Public Instruction, Bengal. 

3. Secretary to the Government of Bengal, Irrigation and Marine 

Departments, i 

4. Civil Surgeon, Howrah. }-JEx*o§ioio, 

6. Inspector of Schools, Presidency Circle. 

6. Principal, Civil Engineering College, Sibpur. 

T. Executive Engineer, Calcutta Workshops Division. 

8. Magistrate of Howrah. 

9, Superintendent of Works, Calcutta. 

10. W. H. Eyland, Esq. 

11. Mahamahopadhyaya Mahes Chandra Nyaratna, c.i.b. 

12. The Lord Bishop of Calcutta. 

13. Maharajah Sir Jotendra Mohan Tagore Bahadur, E.c.s,l. 

14. Brigade-Surgeon G. King, m.b., ll.d., f.h.s., c.i.b. 

16. P. J. E. Spring, Esq. 

16. A. Macdonell, Esq., Secretary. 
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COLLEGE staff, 




COLLEGE STAFF. 


Tjwcipal and Professor of En'feincermg ... J. S. Slater. 

Ekoiiteeb Pepabiment. 

ProfOBSOT of Mathematics ... ... A. Macdonell. 

Officiating Professor of Snrreying ... B. Heaton, 

Professor of Chemistry and Drawing ... William Tatof A.B.C.S., p.c.fi. 

Ditto Physical Science ... P. «T. Bruhl. 

Assistant to Professor of Drawing ... Surendra Kumar Base, b.o.b. 

Ditto ditto Chemistry ... Upendra Hath Mitra. 

Ditto ditto Physical Science Sarat Chandra Bose. 

Appbeoticb Depaeiment. 

Head Master and Lecturer on Chemistry E. W. F. Shaw, m.a. 

Teacher ... — !*• W. Byers, i.o.e. 

Ditto ••• ... Hari Charan Mukerjoe, i.b., 

(On leave). 

Ditto ... ... ... Furnendra Chakravarti, Officiating 

Ditto ... ... ... Chuni Lai Sircar, b.b. 

Assistant to Lecturer on Chemistry ... Giris Chandra Bose. 

WOSKSHOPS. 

Foreman Instructor ... ... W. G. Lawrence. 

Ditto * ... ... A. P. Burnie. 

Ten native instructors, 

HOSZEIS. 

Superintendent of European Mess ... E. W. P, Shaw, u.a. 

Ditto Native Mess ... Ashntosh Gangnli. 

Gtmnastios. 

Gymnastic Teacher ... ... Nogeudro Jfath Banerjee. 

Mboical Obficbb. 

C 

Assistant Surgeon Brojo Nath Sb^. 



CIVIL ENGINEERING COLLEGE, SIBPUR. 


ENGHNEBR I)EPARTM]^NT. 


GENEEAL KULES. 

1. The College is \mder the general supervision of a Board* o£ 
Visitors appointed by the Government. 

2 . The Frincip^ is charged with the general control of the College 
and Workshops, inolading the regulation of the course of instruction, 
both theoretical and practicftl, the supervision of the messes and otiier 
domestic arrangements, and the maintenance of discipline, and he *wiU 
from time to time issue such rules as may be necessary to secure those 
objects. 

Rules for Admission. 

3. For admission to the Engineer Department, a student must 
have passed one of the following tests:— 

( 1 ) The F.A. Examination of the Calcutta University or a 

similar standard of any Indian University, recognized by 
thei^Caloutta University. The candidate’s age must be 
under 21 years. 

(2) The B.A. Examination in the B. course in Physios and 

Chemistry, in Mathematics and Science. The candidate’s 
age must be under 23 years. (These students are admitted 
direct into the second-year class.) 

Every candidate for admission to this Department‘must apply in 
writing to the Principal not later than the 15th May, fumw^g 
satisfactory proof of having passed one or other of the examinations 
mentioned above. 

4. The number to be admitted each year is limited to 40. The 

E osition in the University examination and the age of candidates ydU 
e taken into consideration when selection is made, and such selection 
will be made by the Principal. 

6 ,^ Every applicant, before admission to the College, will be 
examined by the College Surgeon as to his physical strength, fitness fo^r 
manual labour, and eyesighi. If this oifiser’s report is unsatiamotozy, the 
applicant will not be admitted. 

6 . Each student received into the CoUesre will be required to pay 
an admission fee of Bs. 10 . 

7. The session begins on the first Monday in June. AR stud^fs 
are required to join the College on that day. Any stud^ts preve 90 e)| 
by mekness front attending on the opening d^ must produce a 
cate to that effeot from a Civil or Assistant Surgeon, failing whi^ be 



16 ENOXNKBB DBPARTlfBNT^ 

BTiU be liaHe to a fine not exoeedinff Bs. 10. No student will be admit¬ 
ted or re-admitted to the College after the close of the month of Jxin^ - 
except by special order of the Director of Public Instruction. Xbis 
permission will only be given under exceptional circumstances. 

OotJRSE OF Instruction. 

8. The ooitrse of instruction in the ^Engineer class will extend over 
five years, during the,first four of which the iustraotion will be both 
theoretical and practical'. The last year will be spent entirely in pr^ti- 
eal work. For details of the course of study, see Syllabus. 

9. The students of the Engineer Draartment will be divided into 

sections—A, Civil; B MeohanioaL* Both sections 
r attend the samo lectures for the first three 

' years, and the students will then present themselves 

at the first examination in Engineering of the Caloufta University, which 
is held iu the month of May. After passing this examination the 
seotions will separate, the students of each eeotion attending only those 
lectures which will enable them to qualify at the examinations of the 
Calcutta University for degrees or licenses in Civil or Meohanioal 
Engineering. 

10. After the expiration of one year from the date of passing the 
first examination in Engineering, students will be qualified to appear at 
the University examination for degrees or licenses. 

Extract from the “Calcutta Gazette” of the 16th March 1887^ page 79, 

Fart IB. 

“ A candidate for employment as District Engineer must he qualified 
in one of the manners following, that is to say, ho must— 

(5) Hold the degree of Bachelor of Engineering or be Licentiate 
of Engineering of the Calcutta University, and have been employed on 
engineering works for not less than five years, exclusive of any time 
spent on apprenticeship, and hold satisfactory oertificates of good conduct 
and efficiency d-urin^ such employment.” 

11. After qualifying for a University degree or license in Engi¬ 
neering, eve:^ student will be employed for one year on practical work 
only, mther in the workshops or on works in progress. On oomplet|Dg. 
this course to the satisfaction of the College authorities, he will bd 
entitled to receive the final College certificate. 

12. A student failing at either the first or the second University 
examination may, with the sanction of the Director of Public Xnst^o- 
tion, on the recommendation of the College authorities, he permitted tO 
attend the College for one year moreinordOr to re-app^ at the ex^in? 
ation; but no student wHlbe allowed to att^d the College course after 
the expiration of five years frobi admissionf A stqdent faipug at 
second examination will be allowed to attend the practical course for one 
year. The find College oertifioate shall state whether the student has 
or not taken the University deg^. 4^ ^ginaertngi ^nd hu Isrlnoh 

and whether he has bi; has not complete the ooursb of praetioal 
work to the wGsfaotioh of the College authorities. A CdHege oe^uGate 
gives the hblder no claim to a Government appointtuant. 



OBirsttAb 


18 ^ Siadetxis wiQ fttteod dail;i^ m olasB mm attd in tib 
8ho|i9 in acdordanod 'with the Oollege thsl^tahle. hooia 0 inik 
intky vary with the seasons of the year. The foulth«year 6 laseiia^^so<t 0 ^ 
from work in the shops. * 

14. The rul^ for the transfer of Engineer students to the App)^ 
tioe Department are as follows:—*■ 

(a) Enst and second-year Engineer students may f^ply for 
transfer to the Apprentice Department immediamW after 
the result of their annual yxeminatLon is j^J^islied. 
Transfers cannot be made at any other time of the y^r. 

(i) No student cau be transferred who has failed in the praotisal 
examination immediately preceding his application for 
transfer. 

(o) First-year students may he admitted to the first year, and 
second^ear students to the second^year class of the 
Apprentice Department: these students must pass the 
annual examination of the class to which they are trans¬ 
ferred in botfi theory and practice b^rc they oan be 
promoted to a higher class. 

(d) No student who has once been transferred to tho Apjj^ntioe 

Department oan be re-admitted to the Engineer Depart¬ 
ment, 

(e) The age of a student on transfer must be below 17 years and 

4 months if transferred to the first-year class, and heh)w 
IS years and 4 months if to the second-year class of t^e 
Apprentice Department. 

15. There will be a long vacation from about the middle of 
August to the end of October. Eveiy student must leave the Oollege 
during this vacation, and parents or guardians must satisfy the 
il^inoipal, before their sons or wards oan be admitted, that they are 
able ta conform to this rule. 


Tuition Fbes. 

16. The tuition fee for students of the Engineer class is Es. 8 a 
month for each month of the year, vacation included. Muhammodau 
students are admitted on payment of half fees, viz., 4 a month. 

fiCHOLAHSHIPS. 


17. For the present, one junior scholarship of the value of Bs. 20 
a month, three of Bs. 15 a month, and six of Ks. 10, tenable for two 
yeari^ will be given annually to students entering the first#y^r 
Engineer class who do not already hold University a^olwsh^e, O^be 
seholarshipfl will be awardM bv the Direotor ot Public lastrubtiea on 
the last day of June to the following olaeses ot stutots in m^r 
(1) B. A^s who have taken up the B. eomrse; (21P. A« eandidateu* 

18. ^tiior spholaishins of ^e same number^ and v4ua ,w|l| bp 
^otn^dted tor at the ahhuai exai^ihathin held for the pre£t^A* 
^ mtdmU from the seeond to ^ihird<fjfeai:‘ ci^. 

. * Exoept.tb6aa who pasted tn tSe Srd dlvMon, 
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ENGINEER DEPARTMENT, 


' 19. The number of College sobolarships awarded, whether jtmior 

or flenior, will in no case excoed one^balf of the number of oandidates 
for them. 

20. Two scholarships oi Rs. 10 a month each, tepable for one 
year, called Forbes* scholarships, will be awarded on the residt of dihe 
first examination in Engineering of the Calcutta University, A 
Forbes’ scholar, unless he also holds a College scholarship, will be 
exempted froifi paying the tuition-fee of Rs. 8 a month. 

21. On the rosu^ of the University examination for degrees and 
Uoenses, six graduate scholarships of Rs. 50 each, tenfible for one year, 
and two graduate mining scholarships of Rs. 50, tenable for two yCars, 
will be awarded. The raining scholarships will be reserved for holders 
of the B.E. degree, and will be awarded to those who propose? to t^e 
up mining as a profession. In the event of there being no candidate 
for a mining scWarship, the total number of graduate soholarships 
awardable wnl be ten, each of Rs. 60, tenable for /one year; qnd in the 
event of one mining scholarship only being taken up, then eight of 
Rs. 60 each, tenable for one year, will io awarded. The one-year 
scholarship-holders must serve continuously during that period in praoti- 
oal work under the supervision of the Public Works Departmout, and to 
the satisfaction of those under whoso orders they may be placed. The 
mining scholarships would bo tenable on a mine approved by Govern¬ 
ment, and would be payable monthly on a report that the holders 
continued to work satisfactorily under the orders of the Mine Superin¬ 
tendent. The two years* service will be reckoned as one year on practical 
work under the supervision of the Public Works Department. Each of 
these years will extend over a session of nine months’ service in a mine, 
and three months’ training in assaying either under the Superintendent 
of the mine or in the Sibpnr College, as may hereafter be determined. 

22. A gold medal will be awarded to the student who gains the 
highest marks in mathematics at the examination for the B.E. degree. 
The holder of this medal will be styled the “ Ambica Churn Chandhuri 
Medallist.” A silver medal will be awarded to that candidate at the 
L.E. and B.E. examination who, not having won the gold medal, 
obtains the highest number of marks. 

23. All soholarships will be liable to forfeiture in case of miscon¬ 
duct, or of neglect of work iu class or in the field, or of failure to pass 
any presoiibed examination. 


Standing Orders for Students. 

' 24. Except with the special sanction of the Principal, studenta of 
tba Engineer Department will'be required to reside on the College. 
pr4mfe6i*, so far as the. accommodation will, nermit, at a rent to be. fixed 
ftorn iime to time tty the Government. I^e jpmtent rate a 

mdntib for both European and native s^dents. oWrge wi^U .be 

levied aU the year round, except dumg lny period iji wldeh 
may be in camp. 



OBNBBAi;. mxm. 


26* Eadi resident student must i^rovide his own eloti^ng nndi 
bedding and a eamp bedstead. No furmtire may be brought mto tilt 
College without special permission. 

European Mess. 

20. iE^ery resident European student will join the European'mcts>' 
A charge of Es. 20 a month will be made to defray the qpst of mest^g.. 
During the vacation, ^ckoned at 2| months, each European student 
will be required to pay monthly, in additiqp to^Es. 2 for house-rent, a 
oontiihution of Its, 2 towards the cost of maintaining mess servants.* 

27. On joining the mess, every student will pay an entrance fee 
of Bs. j.0 to the mess fund to provide for the cost of crockery, knives 
and forks, table-linen, &o. A list of breakages and other damage done 
will be prepared monthly, and each student will be required to pay by 
the I5ch of the following month an equal share of the oost. On leav¬ 
ing the ntess, if a student has paid all demands, his entrance fee will he 
returned to him; otherwise ^ will be forfeited to the mess fund. 

28. For students joining the European mess, the following table 
shows the annual cost of living at the College, the term being reckoned 
as nine months and-a-half and the vacation as two months and-a-half 
of the year:— 



Tuition 

per 

mensem. 

Board 

per 

mensem. 

House-rent 
por ] 
mensem. 

Total 

monthly 

charges. 

Total 

per 

annum. 

Grand 

total. 


1 

2 

3 

4 

6 

6 


Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Term 

8 

I 20 

2 

SO 

286 

C OtK 

'Vacation ... 

8 

2 

2 

1 

12 

30 

. r oXO 


Native Mess, 

29. Hindu students4residmg on the College premises must ordinarily 

i ‘om the College mess for natives, and must ahioe by the rules sanotiioned 
y the Principal for the management of their mess. Each student on 
joining the mess wjll he required to deposit **caution-money’’to the 
amount of Bs. 5, Which will be ultimately returned to the student if he 
has not rendered himself liable to the forfeiture of the whole or any part 
of it. 

80. A charge of Bs. 7 a nmnth will he made to those jineing tbe 
native mess. During the vacation of4wo months, every of 

the mess wUl be required to pay monthly, in addi^on to 2 lor 
house-rent,,a con^hu^en df Be. 1 for mess servants. 

. 81 . For students joining the native mess, the following tfd>lf sh^ 
tbe annual oost of Uvi^ng at the College, tne term b^ng reckoned V 

f stuCeats bave, at tbeir owa raq^uett, attabiiabeC a pjrt^rt# StSm, Uie'oMft of 

wbldi itlwat Ba. 80 per m^aew. '' 
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nine months and-a-half and the Vae^ticm ad two months and*a4iiaU of 
theyeai*:— *' 



... . 

T^tion 

per 

mensem. 

i 

Board 

per 

monsem. j 

House-rout 

per 

meusom. 

Total 

monthly 

charges. 

1 

Total 

per 

annum. 

Grand 

iptSl. 


1 

1 

' . 2 

S 

4 " 

5 

e 

6 


Bs. 

Bs. 

fis. 

Bs. 

Ba. A. 

Bs. 

Tenh 

8 

7 

2 

17 

161 8 

V ISO 

VacauOTi ... 

8 

J 

j 

2 

1 

11 

27 8 

> loir 


Z2. All payments, whether on account of tuition fees, messing 
or house-rent, must be made into the Principal’s office on or before the 
Idth of the month for which the money is due, after which date no 
payment will be taken unless accompanied by a fine of Re. 1 for every 
three days of delay. If the payment is not made during the month 
for which it is due, the defaulting student’s name will be struck off the 
College books, and he will not be re-admitted until he has paid all 
arrears with fines and the usual re-admission fee. 

38. The monthly charge for messing may, if necessary, be altered 
from time to time in reference to the prices of provisions. 

84. All breaches of discipline committed by any student of the 
College will be reported to tne Principal, who will dispose of them 
according to the rules and practice of the Education Deportment. 

36. A Conduct Register of each student in the College will be 
kept by the Principal. The Principal has no power to cancel or alter 
an entry once made and signed. 

36. Students are liable to have their names placed in the Conduct 
Register as defaulters for the following offences:— 

(i)« Disobedience of orders. 

(»t) Absence without leave. 

(iit) Idleness. 

(iv) Insubordination or disrespect to the College or Work¬ 
shop authorities. 

37. Students may be removed from the College for habitual or 

gross misoonduot, for ooutinued idleness or neglect of work, or for 
l^quent entry in the Conduct Register. Every such removal shall 
be reported to the Director of Public Instruction, and any fees paid by 
the student shall be forfeited. ^ 

88. Every student will bb responsible for any maobines, tools or 
other articles that may be placed in his charge. He must produce them 
when called upon to do so, ^d must at once report any damage done 
to ^em* In case of loss or damage arising from carole^ess, he may 
be called upon to pay the cost. 

39. A Certain number of the students will be appointed monitors^ 
whose duty it wiU i>e to assist the College authorities in the mointenanOe 



















m 

A (iii(»plino. For tho performaooe of tliii duiy» e«ji 
ifeoeive a small sum monthlj. Any monftor ma]^ bo romovod 
Piinoipal for misconduot, or for inoffioion^ inibodme^iaigoof 

40. No lesident studOnt ‘odll ordinarify bo aHovod to boop a juntate 
serT&njb, This permissiou may be giton under oaoeptionaloiroumstiditO^ 
but any servant so employed will be under the orders^of % Friuslpiil^ 

41. On Sundays all resident Ghnstian studen^ j^te^tant ^ 
Boman Catholic, will be required to attend the services neld in their 
respective chapels. * 

4^. All students will be required, while*m the workshop, to wear a 
uniform dross, wHch will be supplied to them at cost price. 

43. Leave will be granted by the Principal only. No leave will 
be grantSd except on a written appuoation. 

44. No readent student may leave the College premises without 
the written order of the Principal, whether on special leave or on a 

general holiday. • . . i 

45. European students will he encouraged to jom the Volunteer 
Corps. Those who join it w!ll he allowed such oooasional Iwve as nmy 
be required by the regulations relating to Volunteers. 

46. One appointment is guaranteed yearly to students of the 

College who are statutory nativcffl of India. ^ The selected eti^nt 
is posted as Apprentice or Assistant Engineer in the Provincial 
Establishment, Publio Worb Department. In alternate years an 
ex-student t^oady employed in the, Publio Works Dep^ment wiU^ be 
seleoted for promotion from the Subordinate to the Engineer Ebtablish* 
ment, Provincial Branch. , 

47. All students are obliged to join tiie College Athletio Club* the 
subscription to which is Bs. 3 per annum and the entrance foe Be* L 
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EKQINEER DEPARTMENT. 


List of Bookstand Instruments to le procured hy EkgUeer students. 


Students will provide themselves with the following books and 
instruments:— ' 


"Ilall and Steven’s Euclid. 

Hall and Knight’s Higher Algebra. 

Todhunter’s Trigonometry. 

Ramsay’s Elements of Chemistry. 

First year Davidson’s Linear Drawing. 

Davidson’s Projection. 

Bloxam’s Met^. 

Roorkeo Treatise on Surveying, 
good box of drawing instruments and sot squares. 

Look’s Elementary Statics. 

Ditto Dynamics. 

Wilson’s Geometrical Conic Sections. 

Deschanel’s Heat 

o j Sylvanus Thompson’s Elementajy Lessons on Elec- 

Second yew.. and Miguetim. 

Brooker and Slingo’s Electrical Engineering. 
Roorkeo papers on Estimating. 

, Building Construction, South Kensington Series, 
1 Yols. I and III. 


Third year..!^ 


''Smith’s Conic Sections. 

Preece and Sievewright’s Text-book on Telegraphy. 
Heath’s Geometrical Optics. 

Building Construction, South Kensington Series, 
\ Yols. II and IV. 

Goodeve’s Mechanism. 

Austen’s Introduction to the Study of Metallurgy. 
..Box of blow-pipe utensils. 


f Todhuntor’s Differential Calculus. 

„ Integral „ 

Besant’s Hydrostatics. 

Bauetman’s Descriptive Mineralogy. 

Geikie’s Outlines of G^logy. 

*1 .au Jamieson’s Steam Engme. 

Fourth yeap...< i^jay’s Insiamction in Construction. 

I Ixjve^B Hy^idios. 

Banv’s Railtyay Appliances. 

[ Roorkee papers on Bridges, Rcwids, Ind Irrig^tiou 
Works. * 

^Box of blow-pipe utensils. 
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ENGINEER DEPARTMENT. 


SYLLABUS OP INSTRUCTION. 


l.-*-MATERIALS OF CONSTRUCTION. 

f (a) Stone, briolr, tiles, terra-ootta, timber metals. 
(bj Limes, cements, mortars, concretes, plastms. 

(c) Mastics, glue, paints. 

Stonb, 

Characteristics of Building Stone .—Durability dependent on atmos* 
pberio influence and physical structure. Facility of working; hard¬ 
ness: strength; weight; appearance; position in quarry; seasoning: 
natural bed; agents which destroy stone. 

Examination of Fracture. Tests:—crushing; absorption; 

Brard’s test; acid test; Smith’s test. Practical way of ascertaining 
weathering qualities. 

Classification of stone. Sdentifio. —Siliceous, argUiaoeous, and cal¬ 
careous. Granites and other igneous rooks; slates; sand¬ 

stones; limestones. 

Ch-anite .—Common granite. Syenite and syenitio granite; quarry¬ 
ing and dressing: uses to which granite is applied. 

Igneous rocks other than granite. —Porphyry, gneiss, mica schist, 
hornblende schist, trap, basalt. 

Slates. —Cleavage, plerry, quarrying, hardness, toughness, grain, 
veins objectionable, pyrites. Tests. 

Composition, colour. Practical olassifioation. Frac* 
ture a test of quality. Weight and absorption. 

Limestones. —Composition, texture, marbles, compact limestones, 
granular limestones, shelly limestones, dolomite. 

Artifiml stone. —Bansome’s, SorePs, Victoria stone, GarUck stone. 
Preservation of Bituminous matter, drying oil, silioate of 

potash, silioate of lime. 

Quarrying .—^Mode of conducting quarrying operations n India. 
Blasting. 

Bbio&s, Txlbs and Tbrba-cotta. 

Effect of the following^ingredients in briofc-^urths 
Alumina, silica, lime, carbonaceous matter, alkalies^ salt, oxide oHron, 
reh. 

Practieri olassifloalion—Strong clays ;*loai»s, ipwl*! mainly 
Composition of a good bnck^earth. Colour of brldb. 
Btfohrt^^ing-^Prejgaraiim of hrkk<^^tk •■>- Unflo|iii| g, diggpng 
and wea^nrag^ grinding, washing, tempanng. 
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Moulding. — SIqp moulding, Band moulding, pallet moulding, £rog, 
form of mould, and size of b'hok. 

Drying ,—In sheds, out of doors, haoking, sointliug. 

Burning.-~-lxL clamps, in kilns, amount of fuel required, oomparative 
advantages of clamp and kiln burning, Hoffmann’s kiln, Bull's kilns. 

Characteristm of good -Freedom from flaws, shape, absorp¬ 

tion, texture. 

Tests for bricks .—Fractured surface, Brard’s test. 

Fire-clay. —^XJsea, where found, composition. 

Tiles .—Preparation of felaj, moul{Hng pot, and flat tiles, various 
forms of tiles in use in India. 

Terra-cotta .—Nature of clay, preparation of clay, moulding, glazing, 
burning. 


Limes, Cements, Mortars, Concretes, Plasters. 

Constituents of limestone that do notprOdim hydrauUdty,’--‘Coxh(mo,io 
of lime, sand. 

Constituents that produce hydraulicity. —Clay, soluble silica, carbonate 
of magnesia, alkalies, sulphates. 

Classijieation of limes and cements.^FdA, limes, poor limes, hydraulio 
limes, cements. 

Varieties of lime in common use. —Fat limes, ^y chalk, lias, 
carboniferous, magnesian ; limestones used in India ; kunkur. 

Artifieiril hydraulic lime. Natural cements. —Carbonate of magnesia, 
cement stones. 

JSoman cement. —Weight, strength, storing, uses. Medina and 
Atkinson’s cements. 

Artificial cements. Portland cement. —^Manufacture from chalk and 
day. Manufacture from limestones and shale. Tests of quality. 
Bough tests. Storing. Strength when mixed with sand. Scott^s 
cement. Selenitic cement. Pasley*s cement. 

Lime and cement burning. —Forms of kilns. Flare and tunnel kilns. 
General rules for burning.—-PL^Oki gradually applied, temperature, size 
of lumps, quantity of fuel, appearance of stone while burning. Over- 
burnt and underbumt cements. Dead-burnt lime. 

Sand. —Pit sand, river sand, sea sand, screening and washing sand. 
Examination of sand. 

Pos&uolanas. —Natural and artificial pozzuolanas. 

‘ Mortar. —Ordinary mortar, cement mortar. Evils of fat limes. 
Hydraulio limes. Cements. Description of sand to be used iu mortar. 

TVaier. —Salt water, dirty water. 

PreparatioHy and mixing mortar. 

Slaking lime. —Quantity, time. Ground lime. Water. 

' Jfmay.—Methods, quantities; bulk of mortar produced. 

precautions in using mortar. 

Cmreie.-^Voio matrix. The aggregate; sh^, size. Ame^tas 
in common use Broken brick* Burnt clay. Gravdik Balm Slag. 
TeidB,f PropmrUmofmgredieirts. .'---MateriBhaUini^^ 

mixed separately. Relative advantages of the two methods* 
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Joying eonereU .’—In trenohee. Under ifafep'. Svjk., qf ew^et 
^odu^, Expansion ()f concrete, Vsee Qf*e(mcreit.. Beton 

Strength of concreUt Monolithie structuree in eonereio^i^ , ' 

On the acUon of foreign eonetituente in linte^nefe and eementt* ^ 
limee .•-^Oalemation. Slaking. Setting. Mortar, Action ol ^nd 
Hyd^mlio limee md eemenh containing ofey.—-Olay. Xame. 

Proportion rf»olay. Effect in cements burnt at a moderate tWapor#' 
ture. Effect in cements burnt at a bigh temperature. ^ Oemj^siti^ o: 
clay. Effects caused by different degress of calcination. Hydr4nlii 
limestones. Cem^t stones oontiuning a small proportion of clay 
OemOnt stones containing a large proportion of clay. Slaking. Set 
ting. Proportion of clay. Pozzuolana. Carbonate of magnesia 
Sulphates. , . 

Plasters lime and cement plaster. Gypsum. Plaster of Pans. 


Stucco. 

Aq>kaltes : —Oha?;nct©ristios of good asphalte. 
Uses. 

White-wash. 


Methods of laying. 


Paints and Varnishes. 

Paints. Distemper. Varnish. Mastics. Glassing. Papering* 


Timber. 

Growth of Annual rings, medullary rays, sapwood, heart- 

wood, felling, squaring. 

Characteristics of good Timber. 

Defects in timber. —^Heartshakes, starshakes, cupshakes; rind galls, 
upsets, foxiness, twisted fibres. 

Classification of Umber.-“PinA wood or soft wood, leaf wood or hard 
wood. 

Seasoning fowier.—Natural seasoning, water seasoning, boiling and 
steaming, hot air seasoning, smoke-drying, scorching and charring. 

Causes of decay in timber .—Continued dryness; continued moisture 
alternate dryness and moisture ; continued moisture with heat. Dry 
rot. Positions in which dry rot ocouw. Detection of dry rot, checking 
dry rot. Wet rot. Positions in which wet rot oooura. 

Destruction of timber by -Destmotion W marine animala and 

whiteants, and modes of protecting timber from their attaoib.^ 

Preservation of Umber.--^Dy good ventilatimi and obriatiug mois¬ 
ture. By the use of oil paint. By the application of far tailed ifith 
powdered ohidk. BethelFs process of oreosoting. Boucherie’s mooeiB 
of injecting sulphate of oc^per. Margary’s prooesa, Paynea pxnoc^i 
Measurement qf Umber. 


Mbtals. 

JBran cfsa^Blaekbandv .Bed and ^rown bssmijiate* nnignerio, 

/ pfepmdim em.^y washbti^. lepi nutmps fm 

iokOnf. 
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Description of blast furnace. Hot blast. Cold blast. 
Flux, dag. Comparative advantages of hot and cold blast iron. 

Pig Foreign substances in pig iron. Carbon in a state of 
mechanical mixtuib and in chemical combination vvith cast iron. Effects 
of the following impurities upon oast iron, wrought iron and steel:— 
Silicon, phosphorus, manganese, sulphur. 

Coit trow.—Remelting pig iron. Grey and white caso iron, mottled 
oast iron. I'o distinguish grey from white. Chilled iron. Malleable 
oast iron. Toughened oast iron. Description'B of pig iron for casting 
in sand. Pattern. Gold 'shut, core, head, casting cpipes, examination 
of castings, cast iron pipes, tests for cast iron. 

Production of Wrought Iron, 

Efect on pig iron q/^—Refining, puddling, shingling,' rolling: 
contraction of wrought iron, defects in wrought iron, cold-short, hot- 
short, or red-short. Mitis castings. 

Te&tsfor wrought iron. —Tensile strength. Ductility. I^ethods of 
testing. Tensile tests, forge tests, testing rivets, appearance of fractured 
surface. 

Market forms of wrought iron. 

Production of Steel, —Amount of carbon in steel. Characteristics : 
—hardening, tempering. Varieties of steel; blister steel; spring steel; 
shear steel; cast steel; Bessemer process; Siemens-Martin process; 
Basic process. 

Hardening and tempering -Table of temperatures and colours. 
Degree of heat for hardening and methods of cooling. Hardening and 
tempering in oil. 

Case hardening. 

To distinguish steel from wrought iron. Testing steel. 

Forging iron. —The form to be given to forgings, overheating. 

Forging Shear, blister and cast steel. 

Welding, —^Wrought iron, steel. 

Preservation of iron, —Corrosion, galvanising, painting. Dr. Angus 
Smith’s process for oast iron pipes, BarfiTs process, Bright iron work. 


2.-CONSTRTJCTION. 

Bbiok-laying. 

General principles of brickwork. Bond. 

• Operations^ of brick-laying. Bond timber objeotionable. Mortar 
Joints. Fine joinhs. lime putty. 

Precautions against settlement. Joining new work to old. String 
courses and copes. Stone quoins. 

Scaffolding. ^ 

Masonbt. 

General principles of stone masoniy. Ashlar, Block in oourse. 
Ootueed rubble. Common rubble. Bubble backings Sfxangth of a 
maca nf'masonry as depending On the size of stone^ the l^n^and 
acouraqy in dressing. Bonding—headers and stretchers; throngh b<mds. 
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Quoins. Direotion of beds in battling walls, tttnng <^ourses, ana oopes. 
l^ointiDg. Dxy^one maso:^, Mecbaniaw for luOYing ]brge1i^ftjGis. 
Iiisirunients used in building. SoafEoldlng. 


Eaethwobk. 

Prelimin^ arrangements to be undertaken by tbe Engineer. 
Preparation of plan and sections. Practical stability‘of eartnworlk. 
Of excavation in rook. * , • 

getting out oPearthwork. Base orfomfation level. Sides or slopes. 
Half breadths. Computation of volume of a piece of earthwork,^ Simp¬ 
son’s rule for volumes. Prismoidal formula. Use of tables in sucdi 
computations. Setting out. Angles. Centre line. Side widths j on 
side-long ground. Use of the bevil plumb rule, clinometer, mason’s 
level, and boning staves. 

Execution of earlliwork. The tools and implements- used. Size 
and form of barrows. Distribution of labour. Dobbin darts. Earth 
wagons. Boring to ascertain nature of ground. 

Cuttings. Equalisation of cuttings and embankments. Side cut¬ 
tings. Spoil banks. Stripping the soil. The consecutive operations in 
forming a heavy cutting. The horse run with large barrows. Ca^mg 
up by stages. Slips. Drainage. 

Embanking and puddling. Preferable materials for em^nkments. 
Embankments formed in one layer. In two or more tbiok layers. 
Settlement of embankments. Side slopes, facing slopes. Embanking 
in side-long ground. Foundations of embankments. Punning. TMm* 
ming slopes. 


Oaepbntry. 


Joints and Fastenings. 

Joints. —^Lapping, fishing, scarfing. Different forms of scarf. 
Halving. Dovetails. Notching. Cogging. Mortise and tenon |oini. 
Chase mortises. Circular joints. Bridle joints. Post and be^n joints. 
Strut and beam joints. Tie and brace joints. Suspending pieces. 
Wedging. Fox-wedging. Keys. 

Fastening, Pinning Nails, spikes, trenails, screws. Bolts, wash¬ 
ers, plates. Straps Heel straps, branched straps. Cast-iron shoes 
and sockets. Tie-beam plates. Shoe for foot of raters. Doable shoe. 
Socket pieces. Protection of iron fastenings from decay. 

Bmii beams awt ribs of timber. Trussed beams of tiller. 

Ffocrs.—Single floors, double floom, framed floors; well plates, tem¬ 
plates. Common joists, strutting joists, trimming joists. Floor boagdb. 
Ceiling joists. Precautions to be observed in laying floors, with^ped: 
to door and window openings and partition walls. ; 

Pflrf«wfw.^Qeneral'remarks. Framed withont doorway. With 
ordinary doorwajr in centre. With side door. Oominon |>^tion. 
Brick-nCgged partitions. , 

.Flat fooL, Pitch of roof^ 

OnHaB bcwa. root, King boU roof isithoai'itri^ 
poittPOfl Qacenpost root rtama. 
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as^atVa.'->-lHmensions of stains. Bole for proportion of rise to tread. 
Method of laying out staibs. Different forms of stairs : —Straight, 
d<^^ed4egged, geometrical. Parts of wooden stain. :--»Btring8, steps. 
General rmes for planning stairs. 

Doors and windows^ —Led^d doors, leered and hraioed doors, 
panelled doors, glazed doors. Door frames. Fixed sashes. Fanlights. 
Sashes hung on centres. General arrangements of sliding sashes. 

Foundations. 

Importance of slight and uniform settlement. Various modes of 
attaining that object. Action of water on foundations. Yarious oondi- 
tions dependent on nature of bearing strata. 

Importance of ascertaining the character of bearing strata.- Trial 
pits. Borings. 

Dry foundations. Bock. Gravel. Sand. Mixed strata of rooks 
and day. Shale. Clay. Expansion of clay whfin exposed.- Bearing 
stratum underlying soft ground of considerable depth. Crust of good 
ground overlying soft substratum. 

Meo^nioal construction of foundations. Footings. Flanking. 
Use of sand, concrete and b4ton. 

Land foundations on artificial bottom. Consolidation of soft ground 
by driving piles. Platforms of fascines, timber or concrete, forming 
fioating foundations. 

Foundations on good natural bottom under water. Filed founda¬ 
tions. Timber piling. Cast and wrought iron piling. Iron screw 
piles. Hollow cast iron cylinders. Brick wells, as emploj^ed in India. 
Sand pump. Solid foundations laid under water. Fierre perdue. 
Bandom blocks of beton. B^ton laid in caissons lined with tarpaulin. 
Solid masonry built on the natural bottom by divers. Solid masonry 
in oribs. 

Fonndations on sites where the water can he temporarily excluded. 
Solid masonry sunk in caissons on a bottom dredged, out and levelled 
with b^tou. The same on a piled bottom. Solid masonry built in 
a cofferdam. 

Abguing. 

Names of parts—Different forms of arches. Inverted arches. 

Brick arrites.r-Bough brick arches, axed arches, gauged arches. 

Arcliss over openings in wall ,—Segmental face afoh, semi-cnroalor 
jUroh, straight arch. 

Stone afc^s.>^ABhlar. Bubble. 

Buiidings. 

; Seleojion of site--‘Design ^f foundationa and preparation of bed. 
Thickness of walls. Points to be attended to in building wills. 
ButtressoB. Arches in walls. / Floors of vmous kinde. Mo(ffsrrpi!Siex- 
eht^lCs^of teussesin^^ and iron, iteo/’ 

riabt used for l^s purpose, and^ mode of wplying. ^Oeilin^,^ W 

Doors and mdowa DraiBago li&d tenrilation^ 



STUABVS of tSBfStLBCSSaft* iSl 

Tenip(^arp expecHeutt Jbr erossinff rtifet^.^Cwmwaiy^ tmpmeBy 
bridges, ferry boats, boat and pontoon bridges, rope^brid^^ 

Ma$oniy Bridge9.^'De\j6Q& of tlie various parts in bride a&d 9£oae, 
vrith principles of desi^. 

Wooden Variona forms of traoBes and details of par^ 

Iron and Steel Bridges .—Different forms of mrders used, vritb ftd| 
details of joints, roadwf^, &o., and mode of oalculating the strength of 
the various parts.. Metnods adopted for erooting bridges. 

Boads. 

Fair-weather roads in districts liable to inimdations. Permanent 
roads. Resistance of vehicles on roads variously paved. Baling gra^ 
ents. Staking out the centre line. Formarion. Breadth and cross 
section. •Earthwork? Side slopes. Culverts and drains. Eoad metah 
ling. Paving with stone blocks. Maintenanoe and repairs. TTim 
roads. Street paving in toMfns. 

Bailwats. 

Survey and choice of line. Gradients and curves. Besistanoe of 
railway trains on a level straight line. On curves and steep gradients. 

Formation of roadway. Earthworks. Formation level. Base. 
Culverts. Begulations about bridges. Level-crossings. Fencing. Mile^ 
posts. Gradient posts. 

Permanent-way of railways. Gauge ofrmlways. Ballast. Tknber 
sleepers. Bails. Chairs. Bail joints, fish joints. Oast iron de^pers. 
Wrought iron sleepers. Cant of rails. Elevation of outer mil on 
curves. Sidings. Switohes and crossings. Turn-tables. 

l^ilway stations. De^n and arrangement Cla8Bifim.ribn. Ter¬ 
minal stations. Intermediate stations. Selection of site. Details of 
terminal stations. Approaches, roads and yards. Position of principal 
buildings. Parallel or side-station system. Transverse or end-statmn 
system. Goods stations. Goods yard at small stations.* Signsds. 

iRRiGATiorr Works. 

WoU-irtigaiion .—Common machinery employed in India for raismg 
water firom wells. 

Canal irrigation. Inundation <;umzi^.-->General rol^ i<XB 
tion of best site for hei^ works. Hoad sluices. Slope of bed, 

permanent ceina^s.-tSouroes of supply, amount of waW required,' 
slope of bed, discharges of canals, section of ebann^, ahjgnmento^plajtfdt 
works—weirs, regulators; falls, requds, looks, naVi^tu^ 
aqueducts, inlets, level-oTossingB, super-passage ‘ 

Ji^r^uHon of Moduli. ^ 

Tanli Site of embankment* Hlf^oreht fot3Bas,o| ^ii&bank- 

ment. Waste weirs. Irrigation riuices. 

Bitior inundation and riper In trie 

improve the course of streams, and to render channels ns^ligaldei 
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S.—ESTIMATING. 

(» 

General principles of estimating. Bnles of mensuxatioii of surfaces 
and solids. ^ 

The student will be exercised in taking out quantities a(td framing 
an estimate from working drawings of the following examples 

A masonry culvert. A portion of road in cutting and .embankment. 
A house. A \rooden bridge. An iron bridge. A masonry bridge. 


4.—APPLIED MECHANICS. 

Definitions. 

Plasticity and rigidity. Stress, its nature and inten¬ 
sity. Tensile, compressive, and shearing stressesi- Positive and nega¬ 
tive senses of a stress. Stresses of uniform and variable intensities. 
Ultimate strength. Factor of safety. 

Tension. 

Simple fewsiow.—Work done in stretching a rod. Thin pipes under 
internal fluid pressure. Strength of prismatic solids under tensile 
stress when the resultant of applied forces does not coincide with the 
axis of the solid. Safe tensEe oo-effioients of various materials. 

Compression. 

Classification of bars or pillars under compression:—Very short 
pillars, short pillars, long pillars, very long pillars. Methods of failure 
of these classes of pillars. Bondolet’s, Hodgkinson^s and Gordon’s 
formula). Euler’s formula. Fairbairn’s formula for collapsing of 
tubes under fluid pressure. General remarks on the applicability of 
the dbove formula). Safe compressive co-efficients of materials usually 
subjected to a compressive stress; impact, pile driving. 

Tkansverse Strain. 

Proof that the stress at each point varies as its distance from the 
neutral axis. . , . 

'Deteimination of the position of the neutral axis. 

Determination of the moment of resistance. 

Calculation of moments of inertia of ordinary sections used in 
engineering construction. 

Flanged girdersApproximate and accurate methods. 

Proportion of I beams for equal strength. 

Beams of uniform strength. 

Benaing moments and scaring /orcca.—(Treated graphically and 

tinder single load at free end. 

‘ Can^exer under umformly distributed load. 
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Cantilever tmder uniformly distiibuted load, and (me or lOjOre' 
detaobed loads. 

Beams supported at the ends and loaded With dcMied 
point. 

Beams'supported at the ends and loaded Uniformly. 

Beams supported at the ends and loaded uniformly^ and also 'i^th 
one or more dfetached loads. 

Beams supported at the ends and loaded udth a detaohed 

moving load. ^ , 

Beams supported at the ends, supporting an* uniformly distributed 
moving load of length less than the span. 

Beams supported at the ends, supporting an uniformly distributed 
moving load of length greater than the span. 

Beams supported at the ends and loaded at intermediate points,-— 
Conversion of detaohed loads into equivalent uniformly distributed 
load. 


SXATipS OF StEUCTURES. 

Framework loaded at the Joints. 

Triangular frames. —Diagram of forces for a single triangular frame. 
Triangular trusses. Cranes and derricks. Sheer-legs and tripods. 
Effect of the tension of the chain in oranes. 

Incomplete frames. —Preliminary ideas. Simple trapezoidal or 
Queen post truss. General ease of a f unioulor polygon under a vertical 
load. Suspension chains. 

Compound frames. —Compound triangular frames for bridge trusses. 
Boof trusses in timber. Queen truss for large iron roofs. Diagram of 
forces in general. 

Framework girders. —Warren girders under various loads, N 
trusses. Bowstring girders. 

Girders with redundant iars.—Lattice girders, flanged beams. 

Deflection of Beams. 

Deflection due to the maximum bending moment. jGteneral ^na¬ 
tion of deflection curve. Elementary oases of deflection and slope. 
Beams propped in the middle. Stiffness of beams. Stiffest beam that 
can he cut from a circular log. 


Shearing, 

Distinction between tan^ntial stress and normal stress, isiquauty 
of tangential stress on planes at right angles. Tangential stress 
equivalent to a pair of equal' and opposite nomml stresses. of 

abeam of I seotion. Method of oomputing tho intensity of the 
stress at any point in a bent soUd. 

BESlSTANoa or PrISJaITIO SoLLpS TO SjUFlA 

V k ^ ^ 

wmmjm: 
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Twiatiag moment. The limiting intensity of the remstmioo to 
torsion is that of the shearing stress. ^ ^ i 

InvMtigation of the resistance of a oiroular pxism to torsion ronna its 
mean fibre. e ^ ^ 

The strong^ of axles subject to simple torsion. Vaiues o|> the 
limitinsr intensity of working resistance to simple torsion for different 
materials. 

Diameter^f a shaft to transmit a given power. 

' Blockwoek Stbuctubes. 

Stability at a plane joint. Stability of a series of blocks. Centres 
of pressure or resistance. line, polygon and curve of pressures, l^e 
of resistance, or polygon of centres of pressures. Moment of stability. 

Betaining walls. —Theory of earth pressure. Angle of repose of 
different soils. Walls supporting a bank of earth with horizontal 
surface. Surcharged walls. Graphic methods of solution. '■Detennin* 
ation of the centre of pressure on any joint of a wall supporting a load 
of earth at its back. Maximum intensity of stress at any joint in 
a retaining wall. Minimum intensity of pressure. Tensile strws at 
a joint. Effect of cohesion of mortar. Connection between maximum 
intensity of pressure on foundation oouree and power of resistmioe of 
earth foundation. Methods of equalising intensity of stress on found¬ 
ation courses. 

Masonry arches. —Definitions. Curve of pressures and line of 
resistance. Conditions of stability. Treatment of the weight of loads 
of different densities. Graphic process of determining the stability and 
resistance of any proposed arch by drawing the hue of resistance. 
Depth of key-stone. 

Stability and resistance of abutments and Graphic process of 

determining the position of resultant pressure on any joint of an 
abutment. Design of piers. 

Stability of foundations of structures in masonry and brkkwor'k. 


6.—HYDEAULIOS. 

1. Genbeal Beinciplbs. 

Velocity and volume of fiow. Principle of continuity* How. in 
a stream. Steady and varying motion of streams. Fluid acting on 
piston. Theorem of BernouUli. Hydraulic hesul. 

2. The Fnow op Liquids thbquoh Oeifices. 

Application of the theorem of BeraOuilli. Vclocdty of fipw dge to 
given head. Oo-ofl5oient of 4’elooity. OO-effibieht of oontpa^%’‘ Co- 
' efficient of discharge.. Co-efficient of resistance. Ccmnectlbh li^ween 
dcMffiioi^ta of velocity and ^resistance. Disohwge from large rectan- 
'gp^;orifices. Borda’s mouth^pieoe. Oo-effident odntractipi^ for 
,tnnntb«peoe obtained' iheorelioally. Ineoxuplete contrad^n 
dyikji]hieal>hd conical month-pieces. Flow over notches. Tihmghla 
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ootohei. Telodi^y of approach. Application of lesatia to 
of flow in Btreams. S^acois* fonnuia. of moamiFtlS, cnxao- 

tities of water foi^ ifrigitioii porposes. Ital^^d Sp^wt Dl^uleft. 
Other forme of apparatus answering themme pitipose^ ITisofiarge 
undear TaKTltig head* J et pump. Se^uatihg weirs. 

3. Ths Flow op Liquids in Pipsa 

Ijaws of friction between litjnids an^ surfhoes. Fronde’s 
Unwin’s experimehts.^ of head due to friction in pipes. Bydrau- 
lio mean depth. Variation of oo*effioient with velocity and diameter. 
Darby’s formula. Hydraulic gradient. Ordinary computations of size 
of pipes and volume of discharge. Loss of head due to Wdijl, elbows, 
enlargements, &o. 

4.* Movpmbnts op Wateb in Canals and Rivbbs. 

Mean velocity ooixesponding to given gradient. Variation of the 
oo-e£Bcient. Velocity at different parts of the section of the stream. 
Mean velocity in terms of surface and bottom velocity. Ratio of mean 
to maximum velocity. Forms of section of channel, circular, trapezoid 
dal, egg'profile. Most economical section of channel with given side* 
slopes. Form of section for a constant velocity with varying discharge. 


d. Impulse and Reaction op Water. 

Pressure of a jet on a plane surface fixed or moving. Bnergy 
oommimioated to the moving surface and efficiency of jet. Velority of 
surface for maximum efficiency. Resultant pressure on curved surface, 
direct impulse and reaction. Condition to avoid loss by shook when jet 
is received. Condition for least loss of kinetic energy when jet is 
discharged. 


6. Hvdbaulio Machines. 

Transmission of energy by bydraulio pressure. Power of hydraulio 
motors. Causes of loss of effioienoy in water pressure engines, pump^ 
aooumulators, and water-wheels. 

Prinriple of momentum as applied to rotating machines; turmpg 
couple equal to the cffiange of moment of momentum. 

Bpeea for maximum effioienoy and losses in reeotion wheels. 

Most effioient speed of tdfbmes. Angles of moving and jguiding 
vanes. Fimns of vanes. Losses of effleleney. Begnlatioii of ^wer 
of turhbes. Estimation and g^phical ^epreseptarion of the diminn*' 
tionof total andpressure^headinffow throimhaturbixie* 

j[) 0 Qtrifugal pui^ With radial vane^ Speed lor ^ven lift with 
gdTen efilflieney. 'ptiMsarioD of kidejae ener^ of whht ffnm 
and dhaensicns of spiral Whirlpocd^* ehaalheir^ 0mMfy0t 

pnr^With ba«l^ara curved tanea. Icosses. Voluinedisaharge^'V*^^ 
Bffieien^ of propellers. Mprupdfiers. Paddle-wheel 
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8.-OIEOHANIOAL ENGINEEEING. 

a 

Dkicbiptiow and Construction or thb Elbmentabt Pieces 

OP MaOhimes. 

Shafting. Couplings. Clutches. Friction olutohns, Pluntmet 
blocks or pedestals. Fixings, wall boxes, brackets, hangers. Footsteps, 
Bolts and nu^s. 

Tooth gearing. Spur wheels. Backs. Bovil wheels. Worm 
gearing. Modes of £?ing wheels upon shafts. 

Dimng belts. Drums and pulleys. Fixing drumapand pulleys 
upon shafts. Bope transmission. Telodynamic transmission. 

Cranks. Eccentrics. Cams. Connecting rods. 

Valves. Pistons. Stuffing boxes. 

Steam Engine. 

Fuel and combustion. —Chemical composition and physical‘properties 
of the different kinds of fuel. Calorific yalue of some elements and 
their compounds. Determination of the calorific value of the different 
kinds of fuel. Process of combustion. Formation of smoke and 
flame. Losses by incomplete combiation. Air necessary for combus¬ 
tion. Temperature of combustion. Density of burnt gas. Maintenance 
of draught, by convection ; by artificial means. Transmission of heat 
from furnace gases. Waste of heat. Methods of stoking. Mechanical 
stokers. 

The Boiler. —Types of boilers. Proportions to provide sufficient 
grate and heating surfaces. Proportions and methods of construction ' 
to provide sufficient strength. Construction to facilitate cleaning and 
examination. Boiler fittings. 

The Steam Engine in general. —Types of engines. Horse-power. 
Belations between dimensions of cylinder, speed of piston or revolu¬ 
tion, and power of engine. The design of the principal details of an 
engine. Piston, piston rod, connecting rod, crank shaft. The slide 
valvp and eccentric. Link motions. Expansion valves. Zeuner’s 
valve diagrams. The Indicator and Indicator diagrams. The con¬ 
denser and air pump. 

The Locomotive Engine. —Train resistance. Tractive power, Adhe- 
eion. Express and coupled engines. General description of ordinary 
engines. Gdods engines. Limit of load on wheels. Fatigue of rails. 
Description of engines for exceptional circumstances. Engines for steep 
inelinra. Engines for exceptionally heavy trains on moderate inclines. 
Engines for narrow gauge lines. Double traction. Fairlie engines. 

General arrangements of engine and boiler. Beversing. Expan¬ 
sive working. Webb's compound engine. Brakes. Framing. Axle 
boxes. Springs. Axles. Wheels. Effect of curves on wear of tires. 
Provirinns for reducing the efl%ot of sharp curves. The tender. Bams- 
bpftom's scoop. 

i 

Id^f^nnement of temperature and quantities of heat. Belations 
between presisure, temperature, and volume of eteaifl. Total heat of 
formation of steam. 
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External work done during evapoyation* BeUiion between keat 
and work; Joule'e equivalent. Internal Tw>rk of evaporation. 

Operation of a non-expansive working engine. Exp^ditiue of 
heat and steam. EfSoienoj. Condensation water., 

jDaloulation and graphical representation of th» enmgy exerted t^y 
an expanding fluid. Belation between pressure and volume Of expand* 
ing steam, indicator diagram. Mean pressure. 

Transmission of heat to and from metal of oylinde* when steam 
is used expansively, an^ consequent limitation of economical ratio of 
expansion. Expenditure of heat and stpam uli expansive working 
engine. Efficienoy. Advantage of steam jacket and superheating. 
Operation of compound engine. Indicator diagrams. Advantages of 
oompouqd engine. 

^ Efficienoy of thermally perfect air engine. Reversibility. Oamot^i 
principle. Maximum efficienoy of any heat engine. 


7»-STmVEYINa 


Lecture Room Course. 

(1) Construction of scales—Simple, diagonal, and vomier. 

(2) Useful problems in surveying.—To avoid obstacles in the 

chain line— 

When the obstacles can be seen over and 
chained round, but not across. 

When it can neither be seen over nor chained 
across, but can be chaiDed round. 

Srd —When it can be seen over, but neither chained 
over nor round. 

(8) To And the interseotiou of two lines meeting in a lake 
or river, and the distance to the point of meeting. 

(4) To find your place in a survey by observation fronj that 
position to certain fixed points on the survey— 

Isi —With prismatio compass. 

2/id —With pocket sextant. 

(6) Investigation of various methods of tracing curves— 

(а) Without angular instruments— 

By ohords and oi&ets. 

By offsets from a common tangoit. 

By stfooessive bisection of arcs. 

(б) With theodolite— 

By angles at ihl oiroumfer^oe whmi the; pomt 
of intersection of the tesgents to the tuiuftk k 
accessible. * ; ' 

When the point of intenseotioh Is i&aiscessible. 
By two tliepdoUtes «t iikitih^ ptmff. ql amf* 

(e) Smpentiha moves. 
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(6) Plotting ohain sunrey. 

(7) Plotting survey snth chain and prismatic compass. 

^8) Plotting theodolite traverse by Gale’s method. 

(9) Plotting level sections. 

riO) Computation for the reduction of the base line. 

(11) Reduction to the centre of angles taken from satellite 

stations. 

(12) Galoulation of the sides of the triangles in a trigono¬ 

metrical survey. . 

(13) Calculation of the relative vertical heights of the stations 

as determined by theodolite. 

(14) Equalising areas— 

(a) Of irregular polygons. 

(A) Of irregular offsets, 

(16) Colouring of maps and surveys with the necessary print¬ 
ing of title and drawing of scales. 

(16) Colouring of level-sections. 

(17) Enlargement or reduction of plans by— 

(a) Pantograph. 

(b) Squares. 

(18) Methods of entering the topographical details, horizontal 

and vertical styles. 

(19) Conventional signs used in surveys and plans. 


Practical Astronomy. 


(1) Astronomical definitions. 

(2) Determination of the true meridian— 

By equal altitudes of a star. 

By maximum elongation of a circumpolar star. 

(3) Determination of latitude— 

By meridian altitude of the sun with sextant and 
artificial horizon. 

By circummeridian altitudes of a star with theodolite. 
By observations on Polaris. 

(4) Approximate methods of determining the meridian and 

latitude without the use of angular instruments. 

(5) Construction of horizontal sun-dials and method of gradu¬ 

ating dial-plate. 

(6) Simple methods of determining the longitude in which 

the use of the nautical almanac is not required. 


FiRld Work. 

FiriUymr Class. 

A ttmall survey with chain 

A ;i^p)re extensive savvey (Botanic Gardens) with chain and 
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A line of level about two milee lonisr* ibe saaie to Iba ^btofullv 
obeoked. 

Ground tracing. 


Second-year Claee, 

A line .of levels about one mile long, the same being carefully 
obeoked, 

A survey, about four sqjuare miles in area^ by iriangulation wad 
traverse (Qale^s), jbhe details being filled in by plane-table. 

Contouring. Laying out curves. Setting out half widths on side¬ 
long ground. Ereotion of profiles for embankments. Adjustnfents of 
instruments. Observations for determining the meri^an and latitude. 

Third-year Class. 

Select a line of railway about five miles long; make a tiaYono along 
the same, filling in detailed plan by plane-table. Level over this line, 
and make the needful cross seotions. 


8.-DB AWING. 

Construction of scales. Geometrical construction. Curves of arches, 
&o. Lesoriptive Geometry. Ortho^Ijhio Projection: Of Planes: Of 
Solids, under given conditions. Seotions of solids. Intersection of 
solids. Development of solids. Shadows. Isometrioal Projection. 
Perspective. Machinery. Topographical drawing. 

Work to be executed by Students. 

1. Printing. 2. Scales. 3. Geometrical Figures. 4, Arches, 
6. Problems in Descriptive Geometry. 6, Projections andintersedtions 
of solids. 7. Intersections of Eoofs. 8. Elevations, seoKons and rlftya 
of buildings and bridges from copies. 9. Ditto from rough sketches and 
dimensions. 10. Projections of shadows (simple oases). 11. Free-hand 
sketches—•(«) from copies, (J) from models. 12. A drawing from actual 
measurement. 13, Machinery. 14. Ar simple isometric drawing. 15. 
A simple perspective drawing. 16. Maps, aeotions, &o. 


This will consist of the survevs an^ levels for a line of oapal or 
railway, about 6 miles long, vritb cross seotioUft of strains crossed, 
accompanied by designs for such iron and masonry structures that miW 
be required for the streams or roads thid are mnsSed. to be 

supplemented by a book of calcuhi^ns she^tf thh h^oeisaKr 
dimWons have been aiSved at. ® 
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The dramngs that will accompany this project arc— 

(1) General plan of country showing adopted line. 

{2) Longitudinal section of line. 

(3) Design ior a masonry bridge. 

(4) Design for a plate girder bridge. 

(5) Design for an open work bridge, such as a Warren, Lattice, 

r or Bowstring girder. 

(6) Such other designs as may be required to complete the 

project. ^ ' 

The designs will be got up in sufficient detail to enable the bridges, 
&o., to be ordered without further information. 


lO.-MATHEMATICS. 

Algebra. 

Addition, subtraction, multiplication ‘and division of algebraical 
expressions (including fractions), highest common factor, lowest common 
multiple, involution, evolution, theory of indices, surds, simple and 
quadratic equations involving one or more unknown quantities. Theory 
of quadratic equations and quadratic expressions. Eatio, proportion, 
variation. Arithmetical, geometrical, and harraonioal progressions. 
Mathematical induction, permutations and combinations. Binomial 
theorem, exponential theorem. 

Trigonometry. 

Direction of measurement of straight lines or angles denoted by 
algebraical sign. Measurement of angles by degrees and circular 
measure. Definition of the trigonometrical ratios and inverse trigono¬ 
metrical functions. Investigation of formulae, including all angles which 
have the same sine, cosine or tangent. Formulae expressing the sine, 
oosiiie or tangent of the sum or difference of two angles in terms of the 
trigonometrical ratios of the single angles, with formulae derived from 
these. Limiting values of simple trigonometrical functions of an 
evanescent angle. Sum of a series of sines or cosines of angles in 
arithmetical progression. Solution of triangles. Properties of triangles. 
Determination of unknown heights and distances. 

Application op Logarithms. 

Faoh candidate will be supplied with a book of mathematical 
tables, and required to extract all necessary information from the tables. 
Properties and use of logarithms. Numerical solution of triangles. 
Easy questions in algebra, trigonometry, mensuration, statics, dynamics, 
(nr hydrostatics, invmving logarithmic oalculation. 

Mensuration. 

4 . ' > t 

The Areas of plane,-figures, and the application of Simpson's rrdes. 
Areas .of surfaces. Volumes oi k>lid8, inoluding the application of the 
piismoidal formula 
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Jimple problem® in the geometry of ftie efsreight fth<i 

ll'ole, treats aocordin? to mod^ methods. The mote impojrt^t 
properties of the parabola ellipse and hyperboW seotloo of & ooae. 
Te/t'book, Wilson’s Elementary Gteomelvy mxd Conic Sections. 

Jr V >• 

Statics. 

The composition ifnd resolution forces, apting in one plane on 
a p^iole or rigid»body. Moments. Bending moments. Conditions of 
equilibrium of a particle or rigid body acted on by forces in one plane. 
Force diagram of a system of forces in equilibrium. Meaning of yirtuai 
work an^ work done by a force. Applications of the above to the 
solution of problem (the candidate to be allowed the option of adopting 
the graphic method of solution). Equilibrium of constrained bodies and 
the simple machines. • Determination of centroids. Friction. 

Dynamics. 

Kinematics .—Velocity and acceleration, uniform and yariable. 
Angular yelooity. Numerical yalue of velocity or acceleration dependent 
on units of time and space. Eelatiye yelooities and accelerations. 
Composition and resolution of yelocities and accelerations. Formulae 
connecting time and space described, velocity and acceleration. 

Kinetics.—^Newton’B laws of motion. Units of mass, force and work. 
Relation between force, mass moved, and aooeleration produced. 
Attwood’s machine. Motion of prometiles in vacuo. Direct impact of 
bodies. Co-effioient of restitution. Constrained motion of bodies sliding 
down smooth curves. Formula (without proof) for the time of a 8maU_ 
osoillation of a simple pendulum. Uniform motion in a circle. Conical 
pendulum. The principles of work and energy. Conservation of 
energy. 

Hydrostatics. 

Definition of a fluid, a liquid, a gas. Density and s^tecifio gravity 
of a substance and of a mixture of liquids or gases. Pressure at a point. 
Equality o:^ressure in all directions in a fluid. Transmission of fluid 
pressure. Tlie hydrostatic press. Determination of pressure at any 
point in a homogeneous l^uid. Whole pressure on a surface immersed 
in liquid. Besultent, horizontal and vertical pressure on an immersed 
surface. Centres of pressure of parallelograms, triangles, oiicles, hr 
ellipses immersed in any manner in liquid. Cmiditions of equilibrium 
of floating bodies. ^ Boyle’s and Gay liussao’s laws for gases. The 
Womeler, thermometer, siphon, common pump, ait pump, and divings 
hell. The atmosphere, pressure at an^ height in it Deienninatioirof 
heights by barometer. Hydrostatic bailee. Hydre«u®iera^ ^ 

DlRFaBaSTIAX. CALbuLUS. 

Definition a diflerenlial cH>efficient . 

a auzU) pifToduot, and quotent. Diuersntial co*efSeionl^ 
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itmoiioQs. Sucoessiye difierentiatio&. Leibnitz’s theorem. Taylor’s 
theorem. Maolaurm’s theorem. Expansions of funotions. Me^zima 
and minima yalnes of fonotioxra of one variable. Differential eg[1iaU^ 
of the tangent and normal to a carve. 

Ihtegbai. Calculus. 

Integration, a limiting form of summation. Integration^ of simple 
funotions by parts and by substitution. Integration of rational frac¬ 
tions. InteOTation between definite limits orforms which are gene- 
rtJly integrable. ^ 


CHEMISTRr. 

/.—Pure Chemistry .—Physical properties of the metals used in the 
arts. Alloys. Behaviour of metals on being heated in coptact with 
air. Investigation into the causes of alteration. Oxygen. Nitrogen. 
Composition of air. Hydrogen. Dotonatm|' mixture. Physical pro¬ 
perties of non-metals. Allotropio modifications. Kapid, slow, and in¬ 
complete combustion. Oxides of carbon, sulphur, phosphorus, arsenic, 
silicon, boron. Metallio oxides. Combination of metals with sulphur. 
Sulphides of hydrogen and carbon. Preparation and properties of the 
halogens. Their compounds with hydrogen.^ Halogen salts. Conver¬ 
sion of oxides, sulphides, and chlorides into each other; roasting. 
Electrolysis of binary compounds. Displacement of one metal by 
another in binary compounds. Quantitative analysis of cuprous and 
cupric oxides. Synthesis and analysis of water. Analysis of _ the 
oxides of lead. Laws of definite proportions, of multiple proportions, 
and of relative atomic masses. Laws of combination by volume. 
Avogadro’s law. Chemical notation. Quantivaleuoe. Anhydrides; 
hydroxides; acids and bases. The more important oxy-acids. For¬ 
mation of salts by the interaction of acids and bases. Salts, normal, 
acids, basic; anhydro-salts. Water of crystallisation and constitution. 
Formation of salts by the action of acids on oxides and metals. 
Double decon^osition. Principles of alkalimetry and acidimetry. Be- 
dnction of cxy salts in solution by metals and by the electrio current. 
Ozone. Hydrogendioxide. Oxides of nitrogen and chlorine; 
corresponding acids. Oxidising action of nitrio, chromic, and permanga¬ 
nic acids; of chlorine, bromine, and hypochlorites. Hydrides of carbon 
(methane and ethylene), nitrogen, phosphorus, arsenic, antimony. Oya- 
ndgen; hydrocyanic acid. General methods of preparing oxides, 
hydroxides, chlorides, bromides, iodides, sulphates, nibates, pnosphates, 
carbonates. Solubility of salts ; nature of solutions; matual action of 
salts in solution; natural waters. The most important sources of the 
metals used in the arts. Determination pf molecular formulas and 
atomic weights; vapour density; isomorphism; specific heat j d^pressioa 
of freezing point and vapour pressure. The periodic law. 

II.^Chemical MmrgeHl&: A‘-^Thermo~dhemi^ry.‘—0\Q&6t. Me¬ 
thods of investigation. Calorimeters for solutions and combustion, 
^hsrmoohemioal notation (Ostwald’s), Theimsl units. The'fiuada- 
mental laws of thormodynamios. Cycles. B^la^& between ehemlodt 
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reMibna. and entropj. Allo^py. ttew' pyinqip^* oj mxtf. 

buatlOo andfomalion; Oaloulation of heatof fomsi^m. 
behaviotiF of the moro important mono-,di>, andtd*WbadidA«/.|H#« 
flooiation} t^pioal examples; oonneotion with tem|>ejbatob and l^bamre. 
Thamal changes attending solution and hydxatiom Exothefimd and 
endothermal reactions. Application of the principles of 'liPWino* 
chemistry to the solution of technical problems. 

jB.t—PAo^o-cAewis^y.—Actin(>meters; Bunsen and Ro8ooe*s experi* 
ments. The laws of phcfto-chemioal action. Fhoto-ohemicEd inducdion. 
Oontaot effects. Assmiilation of carbon by plants; stoiage of solar 
energy. Action of lip^ht on salts of silver, iron, ohrominm, uranium. 
Theoiy of photo-chemical action. 

Faraday’s htws. Electro-ohemical equiva¬ 
lents. Calculation of E.M.F. of galvanio elements. Bifferenoes of 
potential due to oontaot of metals and electrolytes. Eleotrolytio 
conduction; polarisation. 

///.—CAeiw/cfl/Pec/Mwfoyy.—Chlorine. Bromine. Iodine. Hydro¬ 
chloric, sulphuric, nitric acids. Bhosphoms. Coal gas. Caustic potash 
and caustio soda. Nitre. Pearl-asb. Potassium bichromate. Sodium. 
Common salt. Sodium carbonate: LeBlanc, ammonia process. Borax. 
Soluble glass. Quicklime. Portland cement. BleacUng powder. 
Fleeter of. Paris. Magnesium. Class and porcelain. AInm. Blanc 
fixe; *ino white; white and red lead. Silver nitrate. 

JK—Fraeiical P/emsfis.—Qualitative analysis of solutions contain¬ 
ing K, Na, Mg, Ca, Sr, Ba, Zn, Ni, Co, Fe, Al, Or, Od, Ou, Hg, Pb, 
Bi, Sn, Sb, As, An, Ag. Analysis of chlorides, sulphates, nurates, 
nitrites, carbonates, phosphates and silicates. Quantitative analyeds, 
brass, bronze, and bar silver. Determination of sulphur and phosphorus 
in iron ores. Determination of iron in iron ores and in samples of 
iron by volumetric analysis. Assaying of iron in the dry way. 
Determination of gold by Skey’s process. Testing of drinking water 
for ammonia, lead and sodium chloride, colorimetric tests. Analysis of 
limestones. 


PHYSICS. 


I,— Hbat, 

Expansion; Bamsden, weight-thermometer; Pierre; Beguauhi’'s 
experiments on the absolute exjpansion of mercury and the expanriqn of 
g&se&. Charles’ law. Prinemles of thermometiy. Temperatirm as 
measured by the expansion of soUdb, liquids, and gases. Metehtlal 
thermometer; air-theimometer. Thermometers for various pulses. 
Densi^ of solids, liquids,' and gaseS. Absolute temperature, 
metiy. .Speoiffo heats of solids and liquids; method o| 

EeghauB; Buosen^s ioe^cfdorimetiir, %ec^o heat of corww 

E ressure, : at cohitant Mhme, Bontgen. Dulbn and ^ 

w; ItoMu's ia^mediffed by Begnault C%ihagea of s^ 

of fasttm InioOhce oi ; 
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on melting mid bdiling^point. Methods of' liquefying gases. Maxi* 
mum preBsnre of vapours; *DaltoD^ Begnault; pressure of saturated 
steatn Jjelow and above 100® C. Vapwir densities j Hoffinan’s, V. 
Meyer^s methods. ' Hygrotnetry j Regnault’s hygrometer; psyohro- 
meter. Conduction; variable and permanent stages. Simple eaiSC« of 
steady flow across a plate and along a bar; Wiedemann and Frtos* 
experiments. Convection. Joule’s detezmination of the mechtuiioal 
eqiuvalent of lieat. 

II.— Statical Electricity. 

Electrification by friction. Betz!* and Ayrton*8 electroscope. Ice- 
pail experiment. Induction. Kamsden’s machine. Electrophorus. 
Voss* and Wimshurst’s influence machines. Electric work and energy. 
Indicator diagram of electric work. Exploration of eleotrio fimd. 
Potential at any point of tlie field. Lines and tubes of force. Equi- 
potential surfaces; lines of induction. Method* of drawing lines of 
force and equipotential surface. Measurement of electricity; torsion 
balance; attracted disc electrometer; quahrant electrometer Dimen¬ 
sions. Electrostatic units. Capacity. Condensers; electrification of 
two concentric spheres; Leyden jar, Lodge’s hydraulic model. Specific 
inductive capacity. Absolute measurement of capacity; statical com¬ 
parison of capacities; measurement of specific inductive capacity; 
standard air condenser. 

III.—CoEBENT Electricity. 

Chemical and thermal methods of produoing currents; Danlellf 
Grove, Bunsen, Leolanche, Meidinger, Smee; thermopile; thermo- 
eleotrio battery. Pyro-electricity. Classification of bodies sw regards 
transferenoe of electrioity. Electrolytic conduction. Eleotrol^is of 
fused compounds and of saline solutions, Faraday’s laws. Tne vol¬ 
tameter. Metallic conduction. Ohm’s law. Kirohhoff’s laws. Units 
of resistance. Poggendorff’s rheoohord. Resistance coils. Wheat- 
stoD«’s bridge. Resistance of battery. Resistance of galvanometer; 
Thomson. Eieotromotive force. Standard cells—Raoult, Lodge, 
Ijatimer Clark. Determination of electromotive force; statical method; 
Pechner’s and Ohm’s methods; PoggendorfE’s compensation method. 
Relation of electricity to heat; Joule’s law; Lenz’ experiments. Gaseous 
conduction. Disruptive disoharge. Currents regarded as moving 
oharges; Rowland’s experiments. Flow of electricity and flo.w of 
electric energy; outlines of Poynting’s theory. Phenomena attendant 
on the starting, stopping, and varying of a current. Oscillating 
discharges, 

IVj—M agnetism. 

Fundamental experiments. Magnetic field. The earth a magnet; 
ma^erio elements; deolina^on th^^lite; dip-oirole;< Ufilar m^- 
pD^mneter. Methods of ma^etization. Relation of magnetism/ to 
ete^lrimty. Oemted’s experiment. Tangent and sine^golnenmneter j 
^,3nu;on*8 if'eAecting galvanometer; Wiedmnann’s galvsito- 

meler. Hleoirodynamio experimeiiiBjiheeolendd. l^enbidarmagnM^ 



' ' '' f/ 

Bleda^msgiietsitypet. ai]^ ai^^dje 

of iQoiisuiiug it; itit retatiotL to tempoTiitiri'atfd iiifteli^Maicntl ^be^l 
ofitioal tem|;eratur(^, telation to other pbysioal proper^^ 
b^rsteresia. Magaetio flux, magneto-motive foroe^ i^ootaboe. 
of tvaotion, Induotion of currents j Lems’ law^ Lireetioil of i|{4b#d 
ourrents epeoified b;f refmenoe to lines of magnetio force. 
of linra of force with change of magnetissation. Self-induction. Bkihib* 
korff’s coil. Bleotromagnetio units. Themies of magaetietn. 


V. —Eadiast EnEnor. 

Laws of a vibrating particle. Harmonio vibrations. TraiiS^rerss 
and longitudinal waves. Interference of waves travelling in the sdmc 
and in opposite directions Stationary waves. Composition of tindn. 
lations; elliptical, circular, and rectilinear vibrations. Huyghen’i 
principle. Eefleotion^ and refraction of thermal, luminous, and eleotrh 
waves. "Velocity of propagation; Foucault’s and Fizeau’s experiments. 
Plane, spherical, and paraboljo mirrors. Single and double refraction. 
Prisms and lenses. Minimum deviation. Determination of relraotivc 
indices of solids and liquids. Melloui’s experiments on radiant heai 
Hertz* experiments on electric radiations. Outlines of Maxwell** 
theory of light. Dispersion. Spectroscope and spectra. Condition* 
of achromatism. Absorption of rotherial waves: diathermdncjt and 
athermanoy; coloured bodies. 

VI. —Applied Phvsics. 


1 Heat. —Pyrometers: Wilson, SiemenSj LeChatelier. The doubU 
acting steam engine, lie-makinsr machines. Otto’s eas-ensdne 
Petroleum engines. 

2. Light.—The sextant. Photometry j Ayrton’s dispersion photo- 
meter. Telescopes. Microscopes. The pamera obsoura; principles o! 
photography. 

3. Elecincitg and magnetism. —Electro-metallurgy, Telegraphy and 
Telephony. Batteries in common use. Signals. Single ne^O inatru- 
ment; sounder; Siemens’ ink-writerj Siemens’ A. B, C; r^atfve 
merits. Siemens’ relay. Line current, local current,^ doublO ouH^nt 
working, translation. Duplex telegraphy; diSerential and Inidge 
nnnoiple. Overground lines; supports, tneir preservation | insdUtC^ 


working, translation. Duplex telegraphy; diSerential and Inidge 
principle. Overground lines; supports, tneir preservation | insuktc^ 
Faults: in instruments; on line; total, partiel, intermittent. Tes^ng; 
Wheatstone’s bridge; localising &tults; loop t^t. Xig^tniiig 
ductors. Terminals^ single hnd multij^e' points; earth eonneetlt^i 
its importance; the conductor prtper: matertat, form; |eiii#;>e^ps 
knd brackets; ridge circuits; incidental oonneetiolis, gas and iVateiA 


ries. The telephones and nnorophonn. Eleotnc beua and ladhitiioie. 

Dynamo»electrto fnachinery. Si Thmnpscn’s dNSnitieit of 

—y .. . ... » ^—... 


The ideal rtmple dynamo imd motor; eonheetiem between mm 
trutooidve foieQ and niaahnnm 

of i^atpm; amatma e(ali.i&d 
' d 
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bruslies, brush-holders. Gunres of potentials and induotion. Reaction 
of anuatnre and field. Lead of brushes; angle of lead. Methods of 
exciting field magnets. Glassification of dynamol Examples. Dynamos 
of class I; closed coil armatures: CTamme for large currents, Victoria 
dynamo; open-coil armature: Bru^. Dynamos of class II: alternate 
current dynamo. Dynamos of class III. Oharaoteristios. 

Transmission of electric energy. Accumulators. Tranfiformers, Air¬ 
lines ; insulators, testing; modes of attaching the wire; material for 
wires; joints; lightning protectors. Underground conduits; the throe- 
wire system, lead covered cables. Comparison with other methods 
of transmitting energy. 

Motors. Appliances; electric pumping plant, electric tramways, 
telpher lines, electric mining machinery. 

Electric lighting. The Brush lamp. Incandescent lamps. Electric 
welding. Electric measurements and measuring apparatus. The volt 
and Ampere. Ayrton^a sulphuric acid voltameter. Calibration of 
galvanometers. Methods of shielding galvanometers. I^roportional 
galvanometers. Ampere-meters and volt-meters. Amp5re-balances. 
The ballistic galvanometers. Permanent magnet meters: Ayrton’s. 
Spring meters: Siemen’s electro-dynamometer, Ayrton’s magnifying 
spring ammeter. Gravity control-meters. Eleotro-magnetio control- 
meters. Relative merits; testing for accuracy; calibration by the - 
calorimetric and the voltameter methods. Oardew’s voltameter. The 
Ohm ; resistance coils ; the shunt-box. Gommercial Ohmmetors. The 
Farad and micro-farad. The Watt. 


METALLUEGT. 

Physical yrapertics of metals ; testing machines; influence of impuri¬ 
ties on the properties of iron and copper. 

Alloys.—Effect of temperature changes on metals and alloys, with 
special reference to steel; annealing, hardening, tempering. 

Fuel, —Classification ; manufacture of coke ; Wilson’s gas producer; 
water gas; absolute, specific, and pyrometrio heating power; assay of 
coal; Wright’s calorimeter. 

Materials, —Ores; fluxes; slags; oxidising and reducing agents; 
calculation of furnace charges. 

Furnaces, —Hearths for roasting and refining and liquation; shaft 
furnaces; iron blast furnace, Bachette,^ Pik, cupola, reverberatory fur¬ 
naces, puddling-fumace, furnaces used in the smdting for copper and tin, 
cupeliation, closed-vessel furnaces, Deville’s blast furnace, furnaces used 
in the reduction of blende and oinnabar and in the manufacture of 
cement steel, the oonverter. Means of supplying air chimneys, blowing 
engines, Gowper’s and Whitwell’s stoves. 

Metallurgical processes .— Glassification, outline of typical processes. 
Bli^fumace process; puddling; Dank’s furnace; Siemens’ 0pen hearth; 
SleMensrMariin: Bessemer; *t>asio process ; Diurby’s recMurburiiMtiott 
prooeiis; tungsten steel, mitis metal The Idria procesus^L 
fur^a^. Tin smelting. Extraction of zinc by the Belgian ahd Silesian 
methods. Hdroult’s alununium process. Welsh process of extrSt^mg 


SYLLABUS Of INSTBUOfiaiT. 
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BilvOT £kw le&d, Piu’kes^ Pathnsoni oupellaAioii, ootiosiilntl^& of ; IimM 
m XQodeni |»n amalgatnation. AugasfciaV prooSeji 

pradised m AjueYioa: Plattner^s ohloiine prooesa Msihods ol pro* 
ducifiig^ sound eastings, v«» w* 

of rwK*^ Capital and labour j causes of Mure j 


OEOLOGY. 

Objwi of geolo^j.—Its relation to other soiencea The doctrine of 
uniformity; its limits. 

I. Astronomical (?eo%.y.-Bifonnation obtained from meteorites 

and by the speotrosoope The nebular theory. Origin of internal heat. 
Ohmate m its gwlogioal relations ; glacial and mild periods ; OrolPs 
theory modihed by Wallace. • * 

II. (?ro(7«?«y.—The globe and its envelopes. Shape and nature 

of globe ; density ; probable internal condition ; evidences of pressure 
and internal heat; isogeothermal surfaces. The age of the earth’s 
crust; Tait’s and Wallace’s %’iew8. Perristenoe of continental ridges 
and abysmal depressions. Petrography, Microscopic character of 
rooks. Mici-osoopio elements ; their importance for the study of the 
history of rocks. Microscopic character of quartz, orthoolase, plagio- 
olase, augite, hornblende, calcite. Essential and accessory constituents 
Classihcation of rocks. Microscopic characters and essential consti¬ 
tuents of the following rooks: Umestone, dolomite, quartzite, flint, 
jasper, hornstone ; amphibolite ; gneiss, micaceous and cbloritio schists 
phyllite ; granite ; quartzporphyry ; syenite, trachyte, phonolite, obsi¬ 
dian, pumice ; diorite ; diabase, dolerite, plagiocLse-basalt; sand and 
gravel, sandstones, conglomerates, breccias, shale, clay ; laterites * tufls • 
shell-marl, coral-limestone, ohalk, crinoidal limestone ; tripolite * flin* ■ 
guano; peat, lignite, coal, anthracite, graphite, oil-shale, petroleum! 
asphalt; bog iron ore, clay-ironstone. * 

III. Dymmical Volcanic phenomena; description of 

voloanoes—kind, shape, distribution, relation to lines of weak resistanca 
and instability. Theories of vuloanieity. Hot springs. Earthquakes. 
Secular upheaval and depression. Geological functions of air. Geolc>! 
gioal f unotiofis of water and ice; chemical and mechanical action ; denu¬ 
dation and deposition; river valleys j peculiarities of Indian rivefs • 
glacial erosion ; formation of lakes. Geological functions of plants and 
animals ; coral islands; Darwin’s and Murray’s theori^ ^ 

. 3 - ^7* '0^ granite, eyeidiB, diabase, 

dionte, and basalt. Origin of sedimentai^ rocks; minerogon, phytogen 
and zoogen sedimentary rocks; theories on the origin of 5>al-b5is • 
o^in of laterite. Ori^n of metamorphio rooks ; theories of metamor- 
phism} local a;^ regional metamorphism; origin of roofc.<deav»ge. 
Ore deposits; origin and olassiflcation, 

V* ^fvhiti'etoni^ (7«o%y>----Ponnso£ bedding, Surfaoe markings; 
Oon^ceUons, Boletive perristenoe of strata. Overiap. Greaprei 
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atr&ta. Jomta. 8tnke and dip ; outcrop. Mcnooline, B;^olm0, anti- 
oline. Faults, origin and k^nds. Intrusive phase of erupuvity ; bosses, 
shoots, veins and dykes, nooks. Interbedded phase of eruptivity ; lavas 
tuffe. Unopnformability. 

VI. Pakeontological Geology. —Object. Conditions for the ©fitomb- 
ment of organic remains. Preservation of organic remains in mineral, 
masses ; fossilization. Uses of fossils in geology. 

VII. Historical Geology. —Leading principles in stratigraphy. 
Equivalent strata ; absent strata and formations. Indian Geology. 
Peninsular area. The metamorphio series. Tha. transition series. 
Lower and Upper Vindhyans; petrology; Vindhyan basin. The 
Gondw4na system ; geological position and characters ; probable fluvia- 
tile origin ; relation of Oondwdna basins to existing valleys ; lower 
and upper groups ; Talohir—Karh^rbari; Bardkar, ironstone shales; 
BdniganJ, Eajmahdl, the most important coal-fields. The Deocan 
trap series ; area and petrology. Laterite ; distribution, age. Post 
tertiary and recent formations ; older river gravels and clays ; kankar. 
Indo-Gangetio plain ; upland and alluvial soils ; red soil, regur, peat. 
General outlines of the geology of the Himalayan area. 

VIII. Physiographical Geology. —Terrestrial features due to dis¬ 
turbance of crust; mouoolinal, symmetrical, unsymmetrical, reversed 
flexures ; alpine type of mountoin structure. Features due to volcanic 
action ; the Deccan trap area. Features due to erosion ; Indian 
examples. 

IX, Field Geology. —Geological surveying ; instruments ; tracing 
of boundaries and faults. Sections ; how to find direction and amount 
of dip ; Dalton’s construction ; clinometer. Levelling; surface profile, 
datum level, bench-marks, methods of geological levelling, Abney’s level. 
Lithology ; practical exercises in the identification of Indian rocks. 


MINEEALOGY. 

Brovinoe of mineralogy. Its relation to other sciences. 

( 

I. Properties of Crystals independent of direction. 

. Density and specific gravity. Methods of determining specific 
gravities; hydrostatic balance; pycnometer ; Jolly’s balance ; floatation 
methods.—Thoulet’s, Klein’s, Retger’s solutions. Separation of rock- 
forming minerals by the floatation method. 

II, PHYSICAL C/RYSTALLOGRAPHY. 

Plasticity. Belation of po-efficient of elasticity to direction. 
Surfaces of elasticity. Method of determining co-efficients of elasticity 
in orjrstals. Classification of cfystals with reference to elasticity. Phy¬ 
sical definition of “ crystal. ” 

Cohesion, Cleavage. Fracture. Hardness: Mohs’ $oalo, Corrosion 
figure. 

Optjeal properties of minerals. Kind and d^ree of lu^re. Double 
refraStimi «nd polarization Niool’s prism. (Sossifioation of ciystals 
ftcOording to their optical properties. Uniaxial and biaxial crystals. 
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MxAmm&tion of otyv^b in parallel and oonvm^at polanized li^tf 
polarization mcroaoope, Oironlar polamzatioa. AhmrpUoin^oiUght} 
ideoohvomatio and allooli^niatio mmeraZs; pia<M2]trot8m» 
diohrosoopei miorosoope with one niool; distinotion between aniSpite 
hoiC^blende, 

Thermal propertm, CK)od and bad conductors; oouduotivity of 
single and double refracting crystals; expansion. 

Electrical propertiee, wod and bad oonduotors; Jyro*, aotinO'*, 
and piezo-eleotrioity. 

Magnetic properties. Para* and diamagnetic^ minerals. Sepandion 
of lock'constituents by the electro-magnet. 

III. ^ Geometrical Orystallooeaphy. 

Belation of physical properties to geometrical form; arrangement 
of molecules. CrystaUine form; faces. Planes of reference; axes, 
pararaetei's; indices ;isymbols. Law of rationality of indices, i4 inde¬ 
pendence of temperature. Principles of Miller's, Weiss’, Nauman's 
notation. Fundamental form; its selection. Zones; tautozonal faces; 
zonal axis; law of conservation of zones. Symmetry; planes and axes 
of symmetry; principal and common planes. Olassifioation of crystals. 
Fundamental law of physical crystallography. The six orystaUographio 
systems oharaoterizod with reference to planes of symmetry. Simple 
forms and combinations. The holohedral forms of the regular system 
as modifications of the hexakisoctahedron. Combinations of hexahe¬ 
dron, octahedron, and rhombic dodecahedron. The holodedral forms of 
the remaining five systems. Closed and open forms; prismatic, tabular 
and pyramidal habit. Nature of hemihedrism. Tetrahedral, penta¬ 
gonal, and plagihedral hemihedrism in the regular system. Bhombio 
resp, sphenoidal, pyramidal, and trapezohedral hemihedrism in the 
hexagonal and tetragonal systems. Sphenoidal hemihedrism in the 
rhombic system. Hemihedrism impossible in the monosymmetrio and 
asymmetric systems. The nature of Tetartohedrism. Trapezohedral 
tetartohedrism in the hexagonal system; quartz. Apparently holohe¬ 
dral forms difibr from real ones—^loss of symmetry by combinatioif with 
particular hemihedral forms, corrosion figures, eirouldt polarization. 
Hemimorphism—tourmaline, hemimorphite. Crystallographic mimiory- 
leucite, sal-ammonia. Groth's method of deducing hemfiiedral and tetar- 
tohedral from holohedral forms. Isomorphism and heteroraorphism. 
l&omorphous groups of elements. Iso-heteromorphous series of the 
calcite-arragonite group, of the augite-hornblende group, and of the fels* 
pars. Morphotropism and Isogonism. Hemitrophy. Twinning plaiie, 
twinning-axis, composition plane. Twins with ^nillel and non-parallel 
axes. Contact-twins and penetration twins. JDistinotive features of 
hemitropes. jpolysynthetio crystals. Twin sfadation and combination 
striation. CrystaUine aggregates, dinises. Pseudomorphism. Pseudo- 
morphs by incrustation, sm)stitation, and alteration; paramorphs. 
Heasurement of angles; oontaot and refleoting gonionmtem $ relative 
mmlts. 

IV. Chemical Mihbralooy. Calculation of formida. Grotb's 
dassifieation of minerals. Group tests. 
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ao 

y. DEecBiPTivE MineEaloo'Y/ a somev^h^t detailed dsMnption 
of ttie following minerale^ «, 

Mkmenta: diamond, graphitei sulphtiry bismiitb, toppetr, adTer^ gold, 
platinum. Sulphides t matoaeite, aisenopjnte; lcraoo{^t€f: 

pjrrhotite; galena, ohaloosite, sphalerite, argentite, einnabajiief ^ntir 
monite; ohaloopyrite, bomite. 

Sulphosalh: pyrargyrite, proustite, tetrahedrite, stepbanite. O^dea: 
cuprite; zinkite; corundum, hematite, menaccanite; spinel, franklinite, 
magnetite, chromite; quartz, cassiterite, pyrolqsite; geothiie; limonite. 
Ocuysalts: (o) carbonates—qalcite, dolomite, magnesite, siderite, smith- 
sonite; aragonite, witherite, strontianite, oerussite; Ozurite; malachite; (5) 
sulphates—anhydrite, barite; gypsum; (c) phosphates—^apatite; (d) sili- 
lates—tourmaline; epidote; ofiyme; Calamine; garnet; letioitei nepbe- 
site; muscovite, brotite, lithionite; procblorite, rmpidolite; talc, serpen¬ 
tine ; apophyllite stilhite, heulandite; hypersthene pyPoxene, amphihol; 
orthoclase, microoline, alMte, indianite, oligop1ase-|abradorite; kaolinite. 
Jtaloid salts: sylvite, halite, cerargyrite, fluorite; cryolite. 

VI. Practical Exercises. Determination of specific jgravities. 
Use of the scale of hardness. Exercises at the polarization microscope. 
Measurement of angles by the aid of contact and refieoting goniometers. 
BloMtmipe analysis. Identification of Indian minerals by the aid of 
Brush’s ‘ Manual of Determinative Mineralogy.’ 
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APPENDIX B. 


Certificate of Attendance of ———— .. > ^ student of the 

Engineering De^j^artment of the Civil Engineering CoUeget Sibpur, 

t 

Cbbtifibb that — ■ ■ — attended the lectuFes in the 

SibpiiT Civil Engineering College for-sessions from to- 

At the University Examination in Engineering held in-he passed in 

——-Division. 

He has spent time in the shops as follows 

Time spent in each. Months. Proficiency. 

Carpenters' shop *•« 

Blacksmiths* If ••• 

Moulders 

Filters' » ••• 

He has completed his practical course to the satisfaction of the authorities 
of <the College. 


The 


StBPVB, 

1B9 . 


Principalt Civil Engineering Oollege. 



WORKSHOP COURSB. 


m 


ENGINEER DEPARTMENT. 

WORKSHOP OOUBSE.. 

WoAshop hours ... 1 p.m. till 3-30 p.m. daily, except Saturdays. 


First Tear. 

Carpet^ters^ shop.-rA complete course in the use of carpenters* and 
joiners* tools. The students are required to make ordinary joints, 
stools, boxes, doors, windows, tables, trusses, and the usual framings 
required in engineering works. Their proficiency in this branch of 
their practical training is tested at the end of their first year bv a 
carefuUy supervised examination, and every student must gain naif 
marks before he can be promoted to a higher class. 


SscoND Year. 

Blacksmiths* and Boiler^makets* sAop.—The course in this shop 
comprises the using and handling of the different tools; laying and 
managing the fires; drawing down, bending, jumping, welding, tplit- 
ting, punching, chamfering and tempering. The students are required 
to make forgings of tools, bolts, nuts, hooks, shackles, parts of 

roof trusses, and machines. In the boiler-makers* shop they are 
familiarised with the use of riveting tools and the procem of riveting, 
and learn to pimoh and shear correctly with the machines for that 
purpose. Their profidenoy is tested at the end of tfee year bv a 
MrefuUy supervised examination, and every student must gain half 
befoTO he can be promoted to a higher class. 


Third Year. 

Vieemen and Miters* shop .—The course in this shop consists of 
chipping, filing, and fitting to enable the students to gam experience 
in file tools used by this class of workmen, after which they make up 
various tools required in the Fitters’ shop, and assist in ordin®^ 
fitting work. Their praoticfid skill in thiS shop is not tested hy examin- 
ati<m?but in liettof ttds they are required to keep note-books in which 
they sketch to scale the various detaOs of ihe common machines in the 
shops, and axe expected to be familiar with the working of all machines 
in the shop. 
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ENGINEER DEPARTMENT. 

' ANNTJAL EXAMINATION, 1896. 


-May. 


Arithmetic and Algebra. 


lit and 2nd yean. 

1. SunpUfy y. of x 

. .. , (ll-29 + l-806 + '0009)of (4-13 + -6) 

G.kul«te to four place, of decunal. ^ (5-23+7 98) of (31+6 283) 

2. A gaB meter after being used for 96 dyrs registers 11,280 oubio 
feet as the consumption. The meter is then tested and found to register 
17*6% in excess of the gas at^uflUy consumed. Find the amount that 
ought to be charged at o«. Qd. per 1,000 cubic feet, and the average 
cost per night. 

3. A person buys 20 shares at £2S 15$. per share and receives 
interest at £1 10«. per annum on each share. To make this investment 
he seUs out £500 stock bearing 5°/o interest at 82, and takes the remain¬ 
der from a deposit account which pays 4%- How is his income affected 
by the change ? 

4. (a) Extract the square root of a;*—4®* +4-4d?"-4a!* + af^ 

... o/ (7-2^6) (5 + v/7) (31+13^/5) 

(6) Simplify (^2v^7) (8 + v/6r(U + V7) 

6. Solve the equations:— 

=4+*-^ 


(a) 


(b) 

(•J) 


2a!—1 , 3a;—1 

ar—-1 iP + 2~**^a!—1 

i»®+2 , Q^ + 4ai^l_5 

jr* + 2 ““2 


i6. 


a;*+4a;4’i 

ft? — ys =aaj' 

y^’-zx^’by * 

M^-^SByzscn 

X 

l^fine Katio and proportion. Find o 
o+c-*6 a'¥h-¥o 


b : e «4iaving given 


fl+6 J + c~a 2rt + 6+2c 



AnifVAL jn[AWNArM0ii, i^6. 

7. Show bow to inmrt n meant m goometm pfogroesion between 
any 6wo quantities a and fi. 

If 5, 0 , be in A.P., and 6®, c^, be in H.P., prove that 
6, fi ate in Q.P.f or etee aszd=£o. 

8. Expand to four terms, and find the general terms. 

9. Find &e numerioal values of the common logarithms of 7,11, 
and 13; given /i, = *43^94, log, ^2 =s *30103. 

lOf If a and S are the roots of r ’ — 
show that loge {X+pse+qaa^) = {a+fi)x — 


Geometrv. 

1st and 2nd pears, 

1. Show that the angles at the base of an isosceles triangle are 
equal to one another; and if the equal [sides be produced the angles 
on the other side of the base are equal. 

2. Given the base and the sum of the two sides of a triangle, find 
the loons of the foot of the perpendioular from either end of we base 
on the bisector of the external vertioal angle. 

3. In any triangle the square on the side opposite an acute angle 
is less than the squares on the sides containing that angle by twice tne 
rectangle contained by either of these sides and the straight line inter-* 
oepted between the perpendioular let fell on it from the opposite angle 
and the acute angle. 

4. If P be the orthocentre of the triangle ABC, show that the 
sum of the rectangles AP. BO, BP. CA, Cl\ AB is equal to four times 
the area of the tnangle ABC. 

5. If two chords of a circle intersect in a point inside the circle the 
rectangle contained by the segments of the one is equal to the reot^gle 
contained by the segments of the other. 

6. One vertex of a rectangle turns round a fixed ^int, and the two 
adjacent vertices move along a given circle. Find the locus of &e 
remaining vertex. 

7. Inscribe a circle in a given equilatm'al and equiangular pentagon. 

8. Given a straight line and two points on the same side oPit, 
find a point in the given straight line at which the line joining the two 
given points shall subtend a maximum angle. 

9. Oomtruct a rectilineal figure similar to one given rectilineal 

figure and equal to another. * 

10. A centre of similitude of two oiroles is joined with the point 
of contact of one of the circles With either common tangent through 
the other centre of eimilitude. PiKfH that the tine fdftting midme 
points of the line so dmwn and the oentfe of me mme bMs 
common tangent. 
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Trigonometry and Mensuration. . 


Ist and 2nd yeart. 


1. Find from definition the sines of the angles 210°, 300°, 420°, 
315°. 

2. Express the trigonometrical relations in terms of ,the tangent. 

3. Pro\^ Sin (A + B) =s sin A cos B + oos A sin B 


oos A, + oos B = 2 oos i (A'+ B) oos i (A - B) 

rt . '1 — tan® A 

008 2 A = ,——r-s—r 

1 + tan® A 

and express oos 6A in terms of oos A and,powers of 
oos A. 


4. 


( 1 ) 


show that 



(a + 6) + (« — 6)-'tan® 


A a 6 oos A. 
2 


(2) A B 0 is a triangle. 0 P is drawn dividing the angle 0 
into two parts o and /8 and the base A B into two parts A P, 
P B in the ratio »» to »; prove that {m ^ n) oot 0 = 
m oot a — n oot = M cot A -- »i cot B, where 0 is the 
angle 0 P B. 


6. In any triangle cot ^ = tan ^~ 2 ~ o,nd a sin (B — C) 

+ 6 sin (0 — A) + tf sin (A — B) = O. 

6. On a slope inclined at an angle to the horizon of 18° 34' is a 

vertical tower. At 230 feet from the bottom of the slope the top of 
the tower makes an angle of 20° 15' with the horizon and at the bottom 
of the slope an angle of 32° 27' 48." What is the height of the tower P 

7. Assuming Demoivre’s Theorem expand oos x in powers of x. 

Why do oply even powers ooour in the result and only odd powers 

in the corresponding expansion of the sine P 

8. The sides of a triangle are 32, 27, and 48 inches. Find the 
area of the triangle and the diameter of the oiroumsoribing circle. 

9. A window is 5 feet high and 3 feet wide. The outer frame is of 

wood, 8* >c 3" section. In its centre there is a ciro^ar ring one foot in 

diameter, made of wood |" x |* section. This is connected to the 
outer frame by four pieces of wood, 1" x 1" seetion, passing one from 
each end of two diam^ers at right angles to each other to the middle 
of a side of the frame.^ The spaces are filled in with glass. Find the 
cost of 20 of these windowsy if wood cost Ks. 2-8 per cubic foot and 
gto 8 annas per square loot. 

10 The frustum of a {ight circular cone is made of iron. Its 
hmght is 15", the diameter of its s.mcBer face is 9" and of its larger 16". 
Two <K>iuoal holes ore bored from each plane face. The diameters of 
the bas^ of these holes are each half the diameter of the oorresponding 
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faoo, their axes oojnoide with the axis of the frustura, and their vertioes 
meet at the middle point of the axis. The holes are filled with lead. 
Find the weight of the whole, if the specific gravity of iron is 7'8 and 
of lead 11*4. 


Mechanics. 

year* 

t. Prove that a couple may be replaced by any other couple in the 
same plane, having the same moment. If the inner pressure on a look 
gate be 4,5001bs acting at a point 2 feet from the bottom, and the outer 
pressure be 500 acting at 8 inches from the bottom, find the magnitude 
and point of action of the resultant pressure. 

2. Show that the centre of gravity of a uniform triangular plate' 
coincides with the centre of gravity of three equal weights, one at each 
corner. 

Threo uniform rods of the same materials, 31,31 and 60 inches long, 
are formed into a triangle. Find their centre of gravity. 

3. If three forces keep a body in equilibrium, they are either 
parallel or their directions meet in a point. The side 0 B of an 
uniform equilateral plate is vortical with 0 above B. It weighs 6lbs. 
It is hinged at A, and BC rests against a smooth peg at 0. Find the 
reaction at 0 and the magnitude and direction of the reaction at the 
hinge. 

4. Find the mechanical advantage in the third system of pulleys. 
Illustrate the principle of Virtual work by means of this system. 

5. Show how to find graphically the magnitude, direction, and line 
of action of any number of co-planar forces acting on a body. 

6. State and prove the parallelogram of velocities. A stone is 
thrown with a velocity of 66 feet per second from a train going at the 
rate of 60 miles per hour at right angles to the train. It hits ^ tree 
90 feet from the line of rails, which are supposed straight. How far 
was the tree from the part of the train from which the stone was thrown 
at the instant it was thrown ? 

7. What do you mean by the term impulse, and how is it measured ? 

A shot of l,8001bs. left a-gun with a muzzle velocity of 1,600 feet 
per second. Find the impulse on the shot and the uniform force which 
acting on the base of the shqt within the bore of the gun, 40 feet long, 
would have produced the same efieot. 

8. A particle is projected with a given velocity in a given direction. 
Find how nigh it will rise, the time takeif in rising, and the range on 
the horizontal plane through the point of projection. 

9. Define simple harmonic motion. Ji^rove that in simple harmonio 

motion that the acoeleraUon vanes os the displacement, and that tha 
periodic time T = Show that the dimensions o| tiiis 

are correct. 
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10. Prove from the principle of energy + 2/j?., and that 

the velocity acquired by a pactiolo in falling down a smootb curve is 
the same as would be acquired in falling vertically through the height 
of the highest above the lowest point of the curve. An engine raises in 
40 seconds, by means of a wire rope weighing 61bs. per yard, from a 
mine 276 feet deep, a cage weighing 4 owt. containing 14 cwt. of coals. 
Find the horse power of the engine. 


, Engineeiunq. 

i 

2nd year. 

1. Give the practical classifloation of tho following stoneS. State 
their composition and name tho localities in which they are found in 
Bengal:—(a) Slate. (6) Trap, (c) Sandstone, (d) Marble, (e) Granite.- 

2. Desoribo how the manufacture of lime from kunkur Is usually 
carried out on a small scale. 

> 

0. How are limes and cements usually classified as regards their 
setting properties ? Slate the proportion of sand or surkhi you would 
specify to bo used in a mortar mado from each. 

4. Describe with a skeleton sketch how bricks are burnt in 
Mr. BuU’s Trench Kiln; explaining how tho firing is controlled and 
also the gradual drying of tho bricks. 

5. How would you carry out comparative tests as to the suitabi¬ 
lity of various kinds of bricks for building purposes P 

G. What are tho chief causes of decay in timber and what 
are the best means of guarding against it? Give an example. 

7. What do you know of— 

{a) The manufacture of double shear steel; 
h) Case hardening; 

(c) Chilled castings? 

Sr Describe briefly the manufacture of steel by the basic process. 

9. Give a sketch of an Iron King Post Truss, showing how the 
roof covering is fixed. 

10. Give a detailed sketch showdng the construction and framing 
of one of tho following:— 

(a) An ordinary panel door, 

(d) An ordinary sash door. 

Nine questions only to he attempted. 


Dkawino. 

Isf and 2nd years. 

Ifit year, questions 1, 2, 3, 4, 6 and 7. 2nd year, questionj# 1, 2, 
C, 4, 6, 7 and 8, 
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^ !• Draw the outline of an elliptiod arch of 24' span and O' 
height on the scale of I" =6'. 

2. Find approximately the developed length of the semi-ellipse 

in 1 and represent it hy a line on the scale Describe 

your method briefly and justify it. 

3. Oonstsuct a circular scale of 90° to show each 10® and apply 
to it a vernier scale to read directly in degi*ees. 

4. What is the soaie of chords, and when .is it-^to be used in 

preference to the protractor ? • * 

if. Draw a plan and elevation of an elbow, arms at 90^ in a 
circular zinc pipe of 2* internal diameter, thickness of material 

6. (5ive plan and elevation of an elbow of the same dimen¬ 
sions as in 5, but with arms placed at 60®, and the axis of one arm 
making an angle of 30® with the V.P. and 60° with the H.P. 

7. A sphere of 1*' radius is out by a plane at }/' from its centre 
and making au angle of 3'J°,with the ground plane. Draw the plan of 
the larger segment of a sphere of double the surface area and similarly 
cut, by construction only. 

8. Give an isometric projection of a triangular wooden frame, 
made of 2* by V' stuff, one side to be 3' long and making angles of 
50° with each of the other sides. Scale 1" = !'' for the 3' side ; joints 
need not be shown in detail. 


Surveying. 

1st year. 

Soren questions only to be attempted. 

1. Explain the method of taking angular measurements by means 
of the prismatic compass. Distinguish between a bearing and an angle 
by means of the angular measurements taken at any one station “in a 
survey. 

2. Describe the permanent adjustments of the dumpy level. 

3. How would you set off a chain line accurately at right angles 
to a straight wall without the aid of angular instruments ? 

4. Describe any two methods of obtaining a copy of a map on 
a reduced scale, noting clearly the essential points of each method. ' 

5. {a) In a chain line of 2 miles length, to what degree of 

accuracy should the chainage be taken in the field if the - 
results are to be plotted on a piece of paper 24 inches 
long? 

{b) How would you find the true length of your chain and 
correct your measurements for the chain error ? 

fi. Construct («) a diagonal scale of inches to read to 
a scale of to measure feet. 
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7. Construct a circular vernier scale to read to minutes, the circle 
scale showing i degrees. ” 

8. Find the acreage of the circuit A B C D E, plotted on the 
scale of 50 yards = 1 inch. See Fig. 1, Plate I. 


SUEVEVING. 

JSnd year. 

1. Give a neat sketch showing the construction of an* ordinary 
dumpy level. 

2. (a) Construct a diagonal scale of to show feet only. 

{h) Construct the scale on which I of a mile is represented by 
2^ inches. Subdivide it to 'ohow distances of 100 paces 
(of 30 inches each), and mark off the distance represent¬ 
ing of 3,000 paces. 

(c) If your survey is to be plotted to a scale of j-J-j;, to what 
degree of accuracy should you take your chainoge 
measurements in the field ? 

3. Explain the filling up of a Gale’s traverse table, and state how 
you may calculate the area enclosed. 

4. How can you find your position in a plane table survey when 
3 or more station points are visible without the assistance of a chain or 
tape ? 

5. Fill in a page of an imaginary level hook with exaoGy 12 
readings, showing the instrument to have been moved twice from 
first position. Give arithmetical checks. 

e. How woTild.you contour— 

(а) a largo area in a hilly country ; 

(б) a largo area in a level country liko Lower Bengal ? 

7 Desorihe fully all the consecutive operations performed in 
taking a theodolite out of its box and observing a series of horizontal 
angles at a trigonometrical station. 

8. How do you perform the permanent adjustments of Cooke’s 
patent reversablo level ? 

9. - How can you find— 

(o) The height of {an inaccessible object situated on a level 
plain, using a pocket sextant and a chain ? 

{b) The distance of an inaccessible point, usii^ a chain only ? 

10. Show how an irregular six-sided figure may be reduced to a 
' tiangle of equal area. 
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Chbmistby- 
1st yea)'. 

1. How has the atomic weight of ohlorino been determined with 
and without reference to the relative densities of hydrogen and chlorine 
and their ooml^ining volumes ? 

2. Explain the reasons which have led chemists to assign to sul¬ 
phuric acid the formula U 3 SO 4 , and to chloric acid the formula IICl O 3 . 

3. Illustrate the law of multiple proportions "with reference to ex¬ 
periments on the composition of the series of lead oxides. 

4. Why are the molecules of hydrogen and various other element¬ 
ary gases* and vapours considered to be diatomic ? 

5. Work out the percentage composition of HNOj, and find how 

much quicklime can be obtained from a limestone containing 10 per 
cent, impurities which* themselves lose 20 per cent, of their own weight 
on ignition. ^ 

6 . Write an essay on common salt, noticing the following points:— 
Occurrence, crystallization, purification, freezing mixtures, solubility, 
boiling-point of solutions, volatility, fiame, colouration ? 

7. How do you prepare pure hydrogen, chlorine, and hydrochloric 
acid for laboratory purposes ? 

8 . Give a short account of the blast furnace process, and sketch 
the cup and cone arrangement. 

9. Discuss the relative advantages and disadvantages of the 
different processes of extracting zinc from its ores, and describe either 
the Belgian or tlie Silesian process in somewhat greater detail, 

10. Define calorific power. Describe some process of charcoal burn¬ 
ing. How dues the amount of charcoal obtained depend on the tem- 
parature of chariing and the construction of the apparatus in which the 
charring takes place ? On what depends the specific gravity of the 
charcoal, its conductivity for heat, and its power of absorbing gasq,? ? 


Chemistry. 

2nd year. 

1. What precautions must yon take, if you want to find the exact 
weight of a quantity of some substance by means of a chemical 
balance? 

2. Sketch Westphahl’s balance and describe how, by means of it, 
you can ascertain the specific gravity of given liquid. How can you 
find, by the aid of it, the specific gravity of a solid iu powder ? 

3. Explain the following terms by shortly referring to experiments 
which you have witnessed:—Oxidation, deduction, double decomposi¬ 
tion, electrolysis. 

4. How is coal gas manufactured? 
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5. What are exothermal and endothermal reactions ? Give examples 
of both. 

6 . How would you mepare sulphuretted hydrogen, sulphurous 
anhydride, carbon bisulphide ? 

7. Describe the manufacture of cement steel, and state what 
chemical reactions take place during the conversion of ^wrought iron 
into steel. 

8 . A minoral was found to have the following percentage composi¬ 
tion. 

SiOjs ... 39-4G, AI 2 O 3 ... 21-69, FeaOg ... 1'36, 

OaO ... 35-75, MnO .. 0*96, MgO ... 0*67. 

What is its formula ? 


PfIYSICS. 

2n(i year, 

1 . How did Regnaixlt determine the absolute density of air ? 

2. Describe V. Moyer’s method of determining the density of 
vapours. 

3. How would you proceed to find the heat of evaporation of a 
volatile liquid ? 

Write down the formula which enables you to calculate the latent 
heat of steam at different temperatures. 

4. Starting from the fundamental equations 

= dU + Vdo, 
and pv=K% 

find the relation between temperatures, pressures, and volumes at tlio 
beginning and the end of an adiabatic operation in the case of a perfect 
gas. ( 

6 . What'is a cyclical process? Calculate the work done by a 
perfect gas during a simple Carnot’s cycle. 

6 . State the fundamental laws and principles of geometrical 
Optics. 

7. Describe Faraday’s ice-pail experiment. Wherein lies its great, 
importance ? How can you modify it («) to show that when two bodies 
are rubbed together equal quantities of + and — electricity are 
produced; ( 6 ) to charge two bodies with quantities of electricity in 
known proportions ? 

8 . In what ways may magnetic forces bo measured P 


JBstimating. 

2nd year. 

Plate II. 
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FIRST BX4MINATION IN ENGINEERING, *1896. 


Arithmetic and Algebra. 


1. 


Examiner — Mr. C. Little, m.a. 


Siibplify 


( 1 ) 


2| + 5of 

4 2 




(2) -SOa-^l-TS X 36-f--072. 



2. If a sheet of paper 5^ feet long by 2i feet broad be out into 
strips an inch broad; find how many sheets would be required to form 
a strip that would reach round the earth (25,000 miles). 

3. The capital of a mining company is £300,000; the working 
expenses of the mine amount to £15,691 13«. 4i/. in a given year; 
what must be the gross proceeds of the mine to pay the original 
proprietors 4 per cent. ? Also, supposing the original shares to be £10, 
what percentage will those persons receive who have purchased at 2 
discount ? 


4. Reduce 


— ^abxi/ 

(c 2 —+ 2 + xy 


to its lowest terms. 


5, Find; if there bo one, the greatest oommod measure of 
a:*—3.i^— ‘24x^-\-104x —104 and 2x‘^—2iP^ + 4x^ + 2x+6] also the least 
common multiple of 12 {a^b—aU’) and 

6 . Simplify 


a^-ay+1 2x(x-~l)^ 2x^(x‘^ -1)^ 

x^ + iv+1 ir®4-»* + l * 


Solve the following equations: 


(1) \/(!»+2) 3) + = \/jc*+6* +8 


7. 
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8 . Show how to introduce n arithmetical means between two 
given terms. » 


b’ind the sum of + 2'’. n^. 


Provo that 


4- (ft + + ...(« + nhy 

ft + (ft + A) +..(ft + nU) 


+ nab + \n {)i\ l)b^. 


9. Find for what value of r the number of combinations of n 
things takeh r at a time is greatest. 

A person -has 20 acquaintances, 12 of wh'om are relatives. In how 
many ways may ho invite 15 gaests from among thorn so that 8 of 
them are relatives ? 


10. Expand (1 —4.r)“a to 6 terms and find the general term. 

11 . Prove that log log w +log 


and log = log m — log n. 

Find the value of log^ 10 correct to iho 5'^''* decimal placo. 

12. Evaluate 6{^ (55]; and find the logarithm of (‘0045)^ having 
given that log 2 := *301030 and log 3=*477121. 


Plane tiEOMBiRY and Geometrical Conics. 

Examiner —Ma. 0. Little, m.a. 

1. Provo that if one side of a triangle be produced, iho exterior 
angle is greater than either of the interior opposite angles. 

If ABC bo the triangle in the above proposition, and BO be j)ro- 
dneed to D, prove that the bisectors of the angles A13C and ACD moot 
on the same side of BD as A. 

2. Provo that triangles on equal bases and between tho same 
parallels are equal. 

Show hov to bisect a triangle by a straight lino drawn from a given 
point in one of its sides. 

3. In an obtuse angled tiiangle prove that the square on the side 
opposite to the obtuse angle is groator than tho sum of the srpiares on 
the sides containing it by twice the rectangle contained by either of 
these sides and the projection on it of the other side. 

4 . If one angle of a triangle is equal to the sum of the other two, 
the greatest side is double of the distance of its middle poiut from the 
opposite angle. Provo this. 

5. Provo that tho diameter is the greatest chord in a circle; and 

that of the others, that which is nearer the centre is greater than one 
more remote; also conversely that the greater chord is nearer to the 
centre than the less. ( 

(j. Tho chord AB of a circle is produced both wsays equally to 0, 
D, and tangents CE, DF are drawn on opposite sides of CD; show that 
EF bisects AB. 
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7. Prove that, in equal circles, angles, whether at the centres or the 
cironmferenoes, have the same ratio as the^aros on which they stand; 
so also have the sectors. 

8. Prove the following relations for the parabola: 

(1) PN*=4A8. AN. 

(2) QV=4SP.PV. 

9. Draw a parabola to touch a given circle at a givoh point, and 
show that its axis may toflch the same circle in anpther giv^n point. 

Kb If from a* point O a pair of tangents OP, OP' be drawn to 
an ellipse, prove that OP and OP' will subtend equal angles at either 
focus. 

11. If PG be a normal to an ellipse and GL be drawn perpendi* 
cular to SP, show that the ratio of GL to PN is constant. 

12. Prpve that the area of any parallelogram formed by drawing 
tangents to the hyperbola and its conjugate at the extremities P, P' 
D, D' of a pair of conjugate diameters is equal to the rectangle con¬ 
tained by the axis. 

Trigonometry and Mensuration. 

Examiner —Mr. 0. Little, m.a. 

1. Describe the various methods which have been adopted for 
measuring angles. 

If an arc of length 10 feet, on a circle of 8 feet diameter subtend 
at the centre an angle of 143° 14' 22"; find the value of w to 4 places 
of decimals. 

2. Determine the trigonometrical ratios of the angles 0° and 90°. 

Solve the equation 

sec 0cosec 9 — tan ^ = 2 

giving at least two positive and two negative values of 9* 

3. If sin d = sin o, prove that d = nTr + ( — 1)^ a. 

Prove that the two formula} 

(1) ^2« + and (2) nw + (—1)” —a ^ 

denote the same angles, n being any integer. Illustrate by a figure. . 

4. Prove the following formula) 

(1) cos (A—B)s=oos A cos B+ sin A sin B 

(2) 2 cos A sin Bssiu (A+B) -j'sin (A—B) 

/o\ Q A 8 tan A ""tan® A, 

(3) Un 

Show that • 

cos 2a cos 2/84*sin® (a—/8)—sin® (a+^)-5BOOs (2a^2/S) 

and (tan 4A4’tan 2A) (1—tan®3A tan® A) =2 tan 3A sec*A. 
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6 . 


Prove thatf in a plane isriangle, 


sin a) {s—b} (s—(?) 


a=bcos C+c cos B 


, B-0 b-c ,A 

tati-g- = ^oot j 


and a oos A+6 cos B + c cos G=2a sin B sin C. 


6. Having given 'cho sides c, a and the angle rB of the triangle 
ABO, find the angles A, C and the side b. 

If 6= 131, (!=:72 and A=40°, find B and 0, having given that 


log 5-9=*7708520 L tan 38° 36'=9*9021604, 

log 2*03=*30749G0 diff. for 1*=*0002591. 

L cot 20°=10 4389341 


7. Show how to find the height of an inaccessible object. 

A round tower stands on an island in a lake. AB are two points 
on the land such that AB is a feet, and points directly to the middle of 
the tower. At A and B the base of the tower subtends angles 2a and 

2j3 respectively. Prove that the diameter of the tower is 
^ ^ smp —sma 


8. A railing is to be constructed of cylindrical posts and two rows 
of rectangular rails. If the posts be 6 feet long, 6 inches in diameter, 
and separated by distances of 7 feet; also if the cross section of the 
rails bo a rectangle 6 inches by 1 inch, find the number of cubic feet of 
timber required for a railing one mile long. 

9. In a circle of radius r, a regular polygon of n sides is inscribed, 
and a circle is inscribed in the polygon. In this circle a second regular 
polygon is drawn, and in the polygon a circle. If this process be con¬ 
tinued ad infinitum, find the sum of the areas of all the circles. 

10. Find the slant surface and volume of the frustum of a right 
pyramid on a regular base of n sides. 

The areas of the ends of the frustum being E, and Ej and the 
thickness & find the volume in the form 


gjE.+yETlii + Ea 

. 11. Prom a cylinder whose height is equal to its diameter, the 
greatest possible sphere is turned. Find what fraction of the original 
solid has been out away. 


Statics and Dynamics. 

‘Eaiaminer— Mr. G. Little, m.a. 

t 

1. If three forces acting on a particle are in eguilibrium, prove 
that eRch force is proportional to the sine of the angle between the 
other two. 
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The resultant of two forces P, Q, acting at an angle 9 is.fqual to 
(2m 4-1) v/P*+ when they act at an angle ^ it is equal to 

(2m —1) ^P^ + Q“; show that tan 

^ tit “f* X 

2. What is meant by the moment of a force about a point? 

Prove that when three forces acting in the same plane are in equiU- 
brimn, the sum of the moments about any peint ih the plane is equal to 
zero. * Consider sepjirately the two cases that arise. 

3. AO, BO are two equal uniform rods hinged at 0, and have rings 
at A and*B which slide on a smooth parabolic wire whose axis is verti¬ 
cal and vertex upwards; prove that in the position of equilibrium the 
distance of 0 from AB is one-fourth of the latus rectum. 

4. Fiifd the centm of gravity of a lamina of any shape. 

If the centre of gravity of an area be known, and also that of a 
part of it, show how the C.G., of the remainder may be found. 

Apply this method to find tho C.G. of a quadrilateral with two sides 
parallel, expressing the result in terms of the sides of the quadrilateral. 

5. Explain the method of dealing with a problem in statics, when 
one of the conditions is 

1) a smooth hinge, 

2) a rough hinge. 

Two uniform rods of equal weight, but different lengths are hinged 
together and placed in a vertical plane over two rough pegs in the same 
horizontal line: if a, ^ be the inclinations of the rods to the horizon, 6 
that of the reaction at the hinge which is taken to be smooth, prove 
that when the rods are on the point of slipping, 2 tan 6=cot (^ + \)— 
cot (a-l-X), where \ is tho angle of friction. 

6. Find the condition of equilibrium of a screw, the power being 

P and the resistance W. • 

Find what must be the length of the power arm of a screw having 6 
threads to the inch, in order that tho mechanical efficiency may 
bo 216. 

7. Sbow that the space passed over in time j! by a body, starting 
with a velocity u and subject to an acceleration f is U't + 4/^*. Also prove 
that the velocity v is given by the formula 

A mass of 14 tons lies on a smooth horizontal table, and is attached 
by a light string which passes over the edge of the table to a mEiss of 
281hs., which hangs freely under its own weight: find how far the 
masses will move from rest in 2 seconds. * 

8. What is meant by relative velocity ? 

A carriage is moving at the rate df 15 miles an hour: a man 
jumps off giving himaftlf an additional horizontal velocity of ^ 10 nules 
an hour j findhis velocity relative to the ground when he jumpz is 
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a. direotion making (1) an angle e{ 60^, (2), an angle of 150” Erith 
ike direction in which the carriage is going. 

9. Find the range and time of flight of a projectile on an inolined 
plane which passes through the point of projeotaon and makes an angle 
a with the horizontal. 


From a point on an inolined plane (whose inclination to the 
horizon is 30,) a heavy body is projected pei^ndioularly to the plane 
with velocity e. Prove that it will strike the plane again at a point 


distant 




from tho point’ of projection. 


10. Calculate the velocities after direct impact of two elastic 
spheres. 

A sphere A impinges on a sphere B of equal mass; their velocities 
before impact are at right angles and equally inslined to the line of 
impact, and are equal in magnitude. Shew that when a=J^3 their 
velocities after impact are inolmed at an angle of 60”. 


Analtiical Geometry. 

Examiner —Mr. 0. Little, m.a. 

1. What is meant by the cartesian oo-ordinates of a point P 

Prove that the equation u4a;+.Sy+ (7=0 represents a straight line. 

Find the equations of the two straight lines which pass through tho 
point (A, k) and are inclined at an angle tan-^w to the straight line 
yssmx-\re, 

2. Find the equation of any straight line which passes through 
the point of intenseotion of the two straight lines 

a^a!■^‘b^y+c,=0 I 
and — O) 

Find the co-ordinates of the ortho-centre of the triangle whose 
angular points'are (1, 0), (2, 4) and (—6,-2). 

8. ar + y+l = 0, a;—y+ 2=0, 4a! + 2y+3=0 and « + 2y—4=0 are 
the equations to the sides of a quadrilateral taken in order; find the 
equation to its three diagonals and the equation to the line on which 
their middle points lie. 

• 4. Trace the circle whose equation is a!® + y^+ 25 rir+^y+<j= 0 ; 
and find the equation of its tangent at any point x'y\ 

Find the equation of the circle circumscribing the quadrilateral 
formed by the straight lines 2ar+3y=2, 8iJ—2y=4, (i!+2y=3, and 
2«—1/=3. f 

5. Find the pole of the straight line ax+by+es^Q with rospeet to 
the circle «*+ 3 ^*—r*=0. , 

Prove that the polars of the point (2, — 1) with r^peot the circles 
whose equations are »*+^>+oy+5«0 and «®+y*+2.r+8y+ 5=0 
coincide. 
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6. Define a parabola and deduce its equation in carteeiim oo<* 
ordinates. 

A double ordinate of the ounre y^-~4pts=s^Q ig of length Bpi prove 
that the lines from the vertex to its two ends are at right angles* 

7. Find the equation of the tangent to the parabola in the form 
yssiim’¥^% and prove that the oo>ordinates of its point 04 contact are 



2a^ 

m 


8. If from the vertex of a parabola a pair of chords be drawn at 
right angles to one another^ and with these chords as adjacent sides a 
rectangle be made, prove that the locus of the further angle of the 
rectangle is the parabola 2/*=:4o(»—8a). 

9. Pr<^ve that the equation of the normal at any point (a<, y') on 


•2!^ 

the ellipse ^ + | 2 ” 





If is a normal to the above ellipse, show that 

/2 


10. Find the equation of the director circle for the hyperbola 

11. Find the equation of a common tangent to the two hyper¬ 
bolas and xy^2>a^\ also the co-ordinates of the two points 

of contact. 


Geodesy. 

Examiner — Bai Krishna Chandra Danbrjeb Bahadur. 

1. Explain the principle on which verniers are graduated. 

The main divisions of the circular arc of a Theodolite show degrees, 
which are subdivided into 4 parts representing 15 minutes each. The 
main divisions, on the vernier show minutes, and the subdivisions 
15 seconds. Make a rough sketch of the scale to read 23^ 17' 45'^. 

2. Let d be the distance between the tangent points of a serpentine 
curve, consisting of 2 circular arcs of e<fual radii r, d,, and the 
angles that d makes with the tangents, and a^aro to 4 (cos d\ +oos 0^), 
then prove that 

d 

rsa- 

sin + sin dg + 2 sin a 
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3. Find the distances of the tangent points to the point of contrary 
fiexnre of the above curve, and the angles that these distances make with 
the tangents to the curve. 

4. Find the true length of the base line from the follow!^ copy 
of a page from a Field Book. 


i 

Measurements. 

ai 

s « 

S 

* 

Anolbs or 

INCLINATIO S. 

MbAKS of AZOLES 

OF INCLINATION. 

1 • 

1 

Bbmabks. 

1 

4 

O 1 

o 

feb 

0^ 

; Q 

A. 

1 

B. , 

CD 

0) 

g. 

Min. 

Sec. 

1 


' 669-33 

■ 

■ 

■ 

B 

29 

37 

Length of chain before 






■ 

mm 



moasuremeut of base 

2 


26819 





0 

0 , 

= 100-00 




■ 

■ 


■■ 



Do. after = 100-27 

3 


396-73 

' 

■ 

1 

■ 

m 

69 

Cl 

13 



5. How do you obtain the correction to be applied on account of 
the curvature of the earth to tho apparent difference of level of two 
points ? Why aro no corrections applied for curvature and refraction 
in ordinary levelling ? 

6, Oheck and complete the following portion of a Level Book. 


No. of 
Station. 

B. S. 

I. 8. 

F.S. 

Distance. 

Bearing. 

O 

t/a 

Fall. 

Eednced 

leTel. 

Bbkabes. 

1 

4-70 



6 miles. 




77 06 

B. M. on 


. 



m. ch. 





mile-stone. 





6 1 




77-37 






2 




79 93 






.. 3 




79-89 






M 4 




80-28 






6 




80-38 






6 




80-89 






.. 7 




8(1-45 


3 

11*85 



.. 8 




8)-68 






.. 9 




8062 


c 




10 




82-01 






M 11 




8619 


S 




.. 12 




89 68 



7. Plot the section to a scale of 200'’=!* horzl., and 20'=;i" vertl. 
Draw on this Formation line lor a road at 5 miles 1 chain, B. L.ss 
88*00; thence to 5 miles 6 chains there is a falling gradient of 1 in 350; 
then a rising gradient of 1 in 220 in the remaining’^portion of the 
section. 
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8. In the aboTe section, the slope of the sidelong ground & 1 in 5 
from left to right; width at formation 30 ^eet, slopes 2 to 1. Draw Bf 
plan showing thereon the lines of the top width, and the oui^f edges of- 
side>slopes in cutting and embankment. 

9. What do you-understand by a circumpolar star? Elxplain liow. 
you would determine the meridian of a place by observation of the 
maximum elongation of such a star. What is the limit within which 
the problem m possible ? 


Materials or Construction. 

Examiner —Mr. C. P. Pindlav. 

1. Describe with sketches any common form of brick-kiln, 'suitable 
for temporary use on cmgineering works. 

2. What is the composition, and what are the properties of 

fireclay P • 

3. What are the qualities you would look for in a good building 
stone ? 

4. Describe the mateiials necessary for making good mortar, and 
the precautions to be observed in mixing it. Would you use sea sand ? 
Give reasons for your answer. 

5 Describe how the strength of Portland cement is tested. What 
should be the tensile breaking strength of a sample prepared as you 
describe ? 

6 Describe the composition of stucco suitable for covering the 
outside face of brickwork in Bengal. 

7. What is asphalte, and what are its uses ? 

8. Describe briefly the method by which pig iron is made from 
iron ore. 

9. How is malleable cast iron made, and for what is it used ? • 

10. Describe the method of manufacture of a large cast iron pipe. 

11. How is iron wire made ? How does its strength compare with 
that of bar iron of the same composition ? 

12. In inspecting sawn timber intended for engineering construc¬ 
tion, to what points would you give your attention ? 


Chemistry. 

Examiner — Mr. T. H. Holland, a.r.c,s., f.g.s. 

1. Describe the preparation of oRope. How does ozone differ 
in its chemical properties from oxygen? Hov? would you show 
experimentally that a mhlooule of ozone comusts of three atoms of 
oxygen? 
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2. ^ How would you make a qualitatire analysis of a mixtture 
containing merourio nitraie^ ferric ohloridO) carbonate of lime, and 
ammouio phosphate P 

3. Give the properties and illustrate by examples the general 
modes of obtaining the metallic carhowUm^ mlph%de!(^ sulphawa^ and 
nitrates. 

4.. Explain precisely how the determination of the specific heat 
of a metal affords a means of checking a determination of its atomic 
weight. 

6. Give an account of the manufacture of glass. What is the 
difference between flint glass and crown glass? Explain the use of 
pyrolusite in the manufacture of glass. 

6. Describe the preparation and properties of the oxides of nitrogen. 

7. In what natural bodies does aluminum occur? Describe the 
preparation therefrom of (a) the pure metal, and {b) alum. 

8. How could yon prove experimentally (a) that carbon monoxide 
contains half its volume of oxygen, and (b) that carbon dioxide con¬ 
tains its own volume of that element? 


Light and Heat. 

Examiner —Mk. J. H. Gilliland, m.a. 

1. Show that, when a ray of light is reflected in succession at two 
plane mirrors which are not parallel, in a plane perpendicular to the 
Hne of intersection of the mirrors, the angle between the incident and 
reflected rays is twice the angle between the mirrors. Describe an 
optical instrument in which this principle is applied. 

2. State the laws of refraction. 

Show that' the deviation of a ray increases with the angle of inci¬ 
dence. Hence show that when a ray of light passes through a prism, 
it is bent towards the thicker or the thinner end, according as the index 
of refraotion of the prism is greater than or less than that of the sur¬ 
rounding medium. 

3. What is a Simple Harmonic Vibration ? 

What is the Haxmonio Curve? 

Given two transverse waves travelling in the same direction with the 
same velocity, the amplitude and period of one being double the ampli¬ 
tude and period respectively of the other. Give a graphic construction 
for the resultant wave. 

4. Define image, real image, virtual image. 

Show how to find the least distance between an o^eot and its real 
image after refraotion through a convex lens. 
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< ' . ' Vl^ 

5. Describe the compound mioroBoope. 

Show that the magnifying power of the instrumenti ooxieliderin? 


\f 

the lenses as thin lenses, is where X is the distane^ of 

most distinct yision, u is the distance of the object from the objeot-g^aius^, 
and Ff/are the focal lengths of the object-glass and eye-gl^ass. 

6. Give the laws of fusion. Define the latent h^at of fusion 
of ice. 


10 tbs. of ice at — 10° C are thrown into 6 lbs. of water at 100°0. 
Find how much ice will be melted. Sp. heat of ice = *5. Latent heat 
of fusion, of ice = *79. 

7. Describe Regnault’s experiments on the absolute expansion of 
mercury. Why is it a matter of importance to obtain the absolute 
expansion 

8. Describe and explain an experiment which illustrates the pheno¬ 
menon called “regelation.’* * 

What is the general law of the olfect of inei’ease of pressure on the 
temperature of fusion? 

9. What is meant by the thermal conductivity of a substance? 
How has it been measured? Give its dimensions in energy units. 

10. Describe two only of the following:— 


(a) Daniell’s hygrometer. 

\b) Otto’s Gas Engine. 

(f) Andrews’ experiments on the critical temperature. 
{d) Dulong and Petit’s law of cooling. 


ELECi'KKUTy, Magnetism and the Elements of Telegraphy. 

Examiner~—M .r J. H. Gilliland, m.a. 

1. Desoribe Faraday’s “ ioe-pail ” experiments, and the deductions 
obtained therefrom. 

2. Describe the action of some machine for producing, by means of 
electrostatic induction, electricity at a high potential. 

3. Describe the construction of the quadrant electrom^er, and 
give an account of its action. 

4. What do you understa.nd by a line of force and a tube of 
force ? 

How may the lines of magnetic force hear a magnet be determined 
experimentally? 

Sketch the lines of force when the North, Poles of two bar-msgnets 
of equal strength are opposed to each other. 

6. Explain how^it is possible to measure the strength of au, 
current. 
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Dislingmsli between an astatio and a tangent-galvanometer. 
Which would you employ to* indicate the passage of a small current P 

6. How would you measure accurately a large current, say about 
1000 Amperes, if you bad a galvanometer suitable only «or the 
measurement of small currents, a Clark’s standard cell and some resis¬ 
tance-coils ? 

O 

7. State the fundamental laws of electrolj'sis. 

A current passes through three voltameters in senes. One contains 
a solution of silver nitrate, a second a solufion of copper sulphate, and 
the third acidulated water. After a time it is found tnat 2-7 grammes 
of silver are deposited. Calculate the mass of copper, oxygon and 
hydrogen set free. 

H=l, 0=16, Cu=63, Ag=108. 

t 

8. What is a transformer ? Describe briefly a transformer which 
will distribute an alternate current of (say) 1000 volts in the high- 
pressure main to one of J 00 volts in a low-pressure main. 

What is hysteresis? How does it affect the choice of iron for 
transformers ? 

9. Describe the principle of duplex-telegraphy. 

Describe how you would proceed to find the position of a fault in a 
telegraph cable. 

J 0. Describe an accumulator for the storage of olectrial energy. 
Explain its principle, and mention some of the chief precautions to be 
taken to keep it in good working order. 


Drawing. 

4 

I 

Examiner .— Mr. W. Banks Gwythek, a.r.i.b.a. 

Note. —Neatness and accuracy will be considered in awarding 
marks; drawings to be in pencil; construction lines to be dotted. 

1. On a map a distance known to be 19 miles measures 7g\ Con¬ 
struct a diagonal scale to read miles and furlongs, and long enough to 

off 15 miles. 

2. Construct an irregular pentagon A. B. C. D. E. from the follow¬ 
ing data:-Sides, AB = 2i": BO = H': CD = 2": DE = 1|'. Diago¬ 
nal, AD = 3', angles, ABO i= 120°; ODE = 112° 60'. 

3. A right hexogonal prism, of 1^^ sides and 24* height, stands on 
ehd with one of its sides parallel to, and Y distant from the vertical 
plane. Find the shadow oast by it on both planes ftom a luminous 
point placed 4" above the horizontal and 6* from the vertioal plane, 
and 6' distant from the axis of the prism. 
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4.» Draw the elevation of a timber truss to carry a tiled roof from 
the foUowiDgp specification:— 


Clear span 

• • • 

24'O*' 

Thickness of walls 

• «e 

V 8" 

Slope of roof 

• « • 

27° 

Principal rafters ... 

t • • 

6" x43" 

Tie beams 

• • * 

6** x4r 

King-post (least soctiou) 

• • • 

e*' x4*' 

Bidge pole . 


x2* 

Purlins 

• * * 

6* x6" 

Polo plates 

• • • 

5" x4‘' 

Common rafters 


X 2^" 

Batten to carry tiles (10" 

apart in 

ir xir 


the clear). 


All straps, bolts and cleats to be shown, but not the roofing tiles. 

Truss to rest upon stone plates 3* thick placed on the walls. 

Scale ’2®' = a foot. 

5. Make a freehand perspective sketch in light and shade of the 
group of objects illustrated in Plate I, Fig. 2, the position of the 
spectator being 15' oflE and the height of .his eye about 5' above the 
ground. 
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ENGINEER DEPARTMENT. 

L.E. AND B.E. EXAMINATIONS, 1896. 


Differential and Integral Calculus. 

Ejcaminer —Mr. C. Little, m.a. 

1 . Define a differential co-effioient, and from, the definition deduce 

« * 

its value for the following functions, (l)/(a?) x ^(ar), (2) a*, (3) tan » 

ie 

Differentiate 

■v/6 + a + -x/A —a tan.^ 

(1) log —ri— zz—i 

-x/i + a — y/b—a tang 
m 

( 2 ) (l+a!^)‘* 8 m (m tan x) 

(3) (U 

2 . If sin »+• sin 2a!+. 4 - ein nx 

. « +1 . nx 

sm-g- X sill-g 


. X 

deduce hy using the process of differentiation the sum of oo 3 «+ 
2 cos 2x-^ . I • + n cos nx. 

.3, If 3 /=log X, prove that 

d»!/ _ lu— l ( —1)»“^ 

n I ... — ...... ■ 

ax 


Also if n=c 000 6 ir, prove that 

a*%coB {bx+ 24 >) 


wheie eicsr cos ^ and b==rmi 
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n 


tv 

4. Jiysse oos prove that 


g + 4»=0. 


If 3 /=e Bin iaf, prove that 
d!xS^ 




5» Expand e®log (l+^r) in ascending powers of a*, showing that 


9 

the oo-efiBoient of op* is 

5 


6. 'Prove that tan, ^x—x —L—. 

• * o 5 

7. Explain how maximum and minimum values of a function are 
found and discriminated. 

Find the maximum and minimum values of the following func- 
tions:— 


(1) 9j;2+24a;—7, 


( 2 ) 


sin®a! 


62 

cob'-* X 


8 . Integrate the following standard forms 

a?”~ dx _ dx _ dx d& 

a + 6a:'* ’ ^’ « + 2 6aF + a + b^^Q' 

9 . Evaluate the following expressions— 

fl— on f/ ({ C oy* 1 — 

Ja:2 + 9.i:+20, J {a-^bx)\ J {a + 2bx + cx-)^ J 

10. Provo the following formula of reduction— 

/ I OT —1 m —1 t* 

ein*”^ (/^ = — -i- cos 0 sin 6 •{ -I sin**~ 2 ^ ci0 

m tn J 

and find the value oJ^s n ^OdO. 

11. Find the area of a closed curve whose equation is given in 
polar co-ordinates. 

Find the area of a loop of the curve f=so cos 3 0. 

• 

12. Find the volume included hy the surface obtained by revolv¬ 
ing the parabola ax about’the axis, and a plane at right angles to 
the axis at a given distance from the vertex. 
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Hydrostatics. 

t 

Examiner. — Mr. 0. Little, m.a. 

1. How is pressure at a point in a fluid measured ? 

Describe an experiment which proves that the pressure of fluid 
increases with the depth, and that it is sufficieut, below a‘ certain depth 
to support a given weight. 

2. Provo the equality pf pressure at any point of a fluid in all 

directions. . 

3. A cylindrical pipe which is filled with water opens into another 
pipe, the diameter of which is throe times its own diameter, if a force 
of aO lbs. be applied to the water in the smaller pipe, find the force on 
the open end of the larger pipe, which is necessary to keep the water 
at rest. 

4. Define specific gravity, and describe any method of comparing 
the specific gravities of two liquids. 

A piece of copper and a piece of silver fastened to the two ends of 
a string passing over a pulley hang in equilibrium when both are 
entirely immersed in a liquid whose specific gravity is 1’15. Find the 
ratio of the volumes of the copper and silver, the specific gravities of 
silver and copper being 10’47 and 8*89. 

6. Find the pressure at any depth in a heavy homogeneous liquid 
at rest; and prove that the pressures at any two points in the same 
horizontal plane are the same, when the line joining the points does not 
lie entirely within the liquid. 

A fine tube A B 0 is bent, so that the portions A B, B C are 
straight and perpendicular to one another. The tube is placed so that 
each branch is equally inclined to the vertical and equal quantities of 
two liquids, the densities of which are in ratio of 2: 1, are poured into 
the Respective branches. Find the height above B of their common 
surface. •• 

6. Find the whole pressure and the horizontal pressure on a given 
surface exposed to fluid pressure. 

A solid hemisphere, completely immersed in liquid of density p, is 
held BO that the centre of its base is at a depth 0 below the surface, 
and the plane of its base inclined at an angle 6 to the vertical, find the 
ho'rizontal and vertical pressures on the curved surface and prove that 

if P be the resultant pressure sin^ where 

a is the radius. 

7. Find the conditions of equilibrium of a body partially immersed 
in liquid. 

Prove that the equilibrium is stable, unstable or neutral according 
to the relative positions of the oentre of gravity of the body and a point 
colled the metaoentre. 
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8. Dosoribe Torricelli’s experiment. 

A closed air-tight cylinder of height 2<# is half full of water and 
half of air at atmospheric pressure. Water is introduced without 
letting air escape so as to fill an additional length k of the cylinder, 
and the pressure at the base is doubled, Prove that 

+ ha 

where h is the height of the water barometer. 

9j Explain tl«» action of the Siphon. 

10. Describe Hawksbee’a air-pump, and find tho pressure of air 
in the recjjeiver after n strokes. 

In the process of exhausting a common receiver, after 10 strokes of 
the pump the mercury in the gauge stands at 20 inches, the barometric 
height being 30 inoheg. At what height will the mercury in the gauge 
stand after*20 more strokes ? 

11. Compare by mean» of the hydrostatic balance the specific 
^avities of a solid and a liquid, taking into consideration the air 
displaced by the solid. 


Geology. 

Examiner .— Mr. T. H. Holland, f.g.s., a.r.c.s. 

1. From what evidences have the temperature and density of the 
Earth’s interior been determined ? 

, 2. Give an account of the microscopic characters of the following 

rooks: hornblende-andesitey prophyritio hornblende-granite, aanidine- 
trachyte, gabbro, and quartz-porphyry. 

3. Describe the ways in which atmospheric agents contribute, 

(fit) to the formation of soils, 

(i) to the formation of landslips. 

4. Illustrate the different varieties of faults and explain the nature 
of a thrust-plane. 

6. With the examples from the European Tertiary rocks show how 
fossils indicate^— 

(o) changes in climate, 

\p) changes in topography. 

6. Classify the following fossils zoologically and give the geological 
age of each, 

Lima gigantca, Asiarte borealis, Paradoxides Davidis, Qdlerites alio-- 
gahrus, Liuguhlla Davisii, Ammonites plmarhis, Monograpim priodon, 
Avieula eontorta, Penlamerus Knightii, Ceratites ntidoms^ Cephakspis 
LyelU, Emrintts Uliiformis, Lithostroiion basaltiferme, Produetas horridm, 
Pleurotomaria carinata* 
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7. Give a geological description of the Giridih coalfield, 

8 . Point out precisely 'how the different geological histories of 
peninsular and extra-peninsular India are expressed in their present 
physical features. 

9. To what is the usual shape of a volcano due ? Indicate the 
chief facts concerning the geographical distribution of volcanoes. 

10. Hqw is the true dip of a bed calculated from two apparent dips 
taken in different azimuths P 


Mineralogy and Metallurgy. 

Examiner — Mr. T. H. Holland, f.g.s., a.r.c.s. 

1. By tracing the relations between the seven holohedral forms of 
the cubic (regular) system, indicate precisely what is meant by the term 
“ limiting forms. 

2. When the crystalline form is wanting, show how would you 
distinguish by their optical characters alone,— 

(a) horizontal from vertical sections of quartz. 

(ft) clinopinacoidal from orthopinacoidal sections of augite. 

(c) horizontal sections of quartz from horizontal sections of 

calcite. 

(d) a sheet of muscovite from a sheet of biotite. 

(e) a red spinel from a ruby. 

3. What is Sonstadt’s solution ? State precisely how you would 
by the use of this solution distinguish— 

(a) small fragments of quartz from those of diamond. 

(ft) small fragments of anortliite from those of orthoclaso. 

(c) quaitz from colourless topaz. 

(d) graphite from black mica. 

4. Describe the minerals forming the group of isomorphous 
metallic sesquioxides (R2O3). 

5. Give the names, chemical compositions, and crystalline forms of 
the minerals represented by specimens exhibiting the following pro- 
parties:— 

* (a) Black, non-magnetio octahedra giving a brown streak. Hard¬ 
ness 5‘5. Becomes magnetic after heating before the blowpipe. Gives 
a green bead with borax and microcosmic salt. 

(ft) Brass-yeUow cubes which burn in the oxidizing flame of the 
blowpipe with evolution of sfilphurous anhydride, leaving a magnetic 
residue. , 

(tf) Pale green, hexagonal crystals soluble in nitric acid. Solution 
gives a yellow precipitate when treated with ammoniomolybdate, and 
a whiie precipitate when treated with ammonia in excess and ammonio 
oxalate. Hardness of crystals, 5. Sp. Gr. 3‘2. 
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(rf) White rhombohedra. Hardness 4. Sp. Or., 8-1. Infusible 
before-the blo-smpe, mving a pink residue ^n ignition after treatment 
with nitrate of cobfidt. Soluble with effervesoenoe in hot hydroolorio 
acid; the solution gives no precipitate with ammonia and ammonio 
oxalate, but gives a white precipitate on addition of sodio phosphate. 

(e) Deep blue crystals. Turned black and give oJEE water on 
heating in a closed tube. Dissolved with effervescence in nitric acid 
forming a green solution, which turned blue on addition of jammonia. 

6. Give an account of the properties of, cemmit copper. How are 
its properties affected by the introduction of small quantities of iron, 
sulphur, antimony, arsenic, bismuth and lead ? What is the usual cause 
of the hrijjtleness of dry copper^ and how is it removed ? 

7. Describe exactly how you would make a proximate assay of a 
sample of coal, and determine its calorific power. 

8. Desijrihe the pit>oes8 of making the so-called Siemens-Martin 
steel, and the chemical reactions iuvolv^. 

9. Describe Plattner’s process for the treatment of auriferous 
arsenical pyrites. 

10. Classify the dry processes employed for the extraction of metals 
from their ores. 


Details of Construction. 

Examiner —Eai Krishna Chandra Banerjee, Bahadur, b.a. 

1. What are tho considerations that should guide you in deter¬ 
mining the best form of roof truss for a given span ? 

2. What is the rule often adopted for the 'proportion of tread 
and riser in steps of the dimensions ordinarily required in praotioe? 

3. Give a specification for pointing plaster. 

4. The arch spanning a stream has a span of 30 feet, rise 3^-6', 
and thickness at crown 2-6^. Draw a section of the orah to a conve¬ 
nient scale, showing the bond you would use, giving reasons. 

6. Sketch and describe the pneumatic method of timnelling now 
being used in the construction of the Thames Tunnel. 

For what class of soil is this method most suitable? 

6. Give a sketch of an iron truss of 50 feet man, with a con¬ 
tinuous ridge ventilator, showing clearly the enlarged details of all tho 
Joints. 

7. Show by sketch the form of Barton^s rivetted joints for cover 
plates, giving dimensions proposed by hink 

8. (a) Note the oases in which drilled and punched holes may 
respectively be used. 

(i) Wliat ftae tbe causes of failure in rivetted joints F 

9. Give a speoifioation for a first class brick bridge with d^p weU 
foundations over a sandy river. 
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10. A ligbt-house is built of brick masonry 120 feet high above 
the sea level. The internal diameter is 12 feet, and the thiokness of 
walls at top 4 feet 2 inches. It is proposed to lay 3 courses of stones, 
each 1 foot in height, on top, to provide a solid bed for the iron super¬ 
structure of the lantern to be erected thereon,— 

(а) Explain by a sketch how you intend lifting these stones on top, 
considering,each stone to be not less than a ton in weight. 

(б) Give plan and section of the form of joints you would use, 
and note the precautions you would take lo secure the 3 courses of 
stones firmly together, so that they may not be blWn away l^y the 
force of a cyclone. 


Eoads and Eailwats. 

Examiner —Eai Keishna Chandra Banerjeb, Bahadur, b.a. 

- 1 , In aligning a road over a hill, one of "the sides of which is 
wooded and the other comparatively bare, which side would you gene¬ 
rally choose for the alignment of your road? 

2. Name some of the instruments used in tracing a line on a hill. 

3. How would you take a road along the face of a nearly perpen¬ 
dicular precipice at a considerable height ? 

4. Sketch neatly the following cross-sections, giving all necessary 
dimensions— 

(a) Half cross-section of a first class road on level ground in land 
of ordinary value. 

(i) Full cross-section of a road on side of a steep hill, showing 
retaining and breast walls clearly, and sketching the arrangements for 
draining the road efliciently. 

(c) Half cross-section of embankment for broad gauge line on 
level ground, showing all details on one side completely. 

(d) Full cross-section of a tramway, showing details of foundations, 
and sections of rails that you consider best to use. 

5. What functions are discharged by the “metal” of a road, 
and the “ ballast” on a railway. 

6 . Detail the conditions that should be complied with, to ensure 
that the permanent way may be strong enough to bear without damage 
the heaviest loads which can come upon it. 

7. Describe the lligi ladder Eailway, and compare it with Fell’s 
Bailway. What are the special advantages claimed for each, and the 
gradients each has actually worked over ? 

8 . If the total weight of a train =200 tons; 

Weight of carriages braked = 50 „ 

Speed of train = 30 miles per hour, 

Inclination of the gradient = 1 in 150, 

Coefficient of rolling friction = lOlbs. per ton. 

Ditto of sliding friction = 20 p. o.wiK»f weight of 

carriages braked, 

find the distance the train will run after the brakes are applied. 
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9. (a) To what extent and why is a tram’s motion affected when 
traversing a curve, and how may this be octinteraoted P 

(b) What is the minimum radius permissible on a railway curve? 

(c) Describe a contrivance by which rolling stock of ordinary 
length may bo adapted for sharp curves. 

10. What,win be the resistance of the train in Question 8 P— 

(fl) on a level, 

(6) when the gradient is 1 in 132. 

11^. Explain the “block” system of Signalling. What are its 
advantages over “ time signalling ” ? 


Hydraulic Engineering. 

Examiner — Mr. 0. F. Findlay, m.a., m.i.c.e, 

iV.B.,—Whenever altofcches are required, they should be fully dimensioQed. 

TuU marks for the paper may be obtained without answering all the 
questions. 

1. It is desired to utilize the power of a stream of water having 
an available minimum flow of HO cubic feet per second with a fall of 15 
feet. Calculate the effective H. P. that might be obtained on the shaft 
of a turbine whose efficiency is 60 per cent. 

2. Describe any form of turbine suitable for the case mentioned in 
question 1, and sketch the form of the blades. Give approximate 
dimensions and speed. 

3. Define the terra “hydraulic mean depth.” 

Establish the formula giving the discharge of an open channel in 
terms of its inclination seoiion, and hydraolio mean depth. 

A certain river, having, over a fairly uniform part of its course, a 
slope of 3 inches per mile, is found to have a section of 6,200 square feet, 
a wetted perimeter of 1,550 feet, and a mean velocity of 1^ feet per 
second. Find from these data the coefficient of discharge in your 
formula, for the river in question. 

4. A canal look, 40 feet wide, is closed by a pam of gates having 
a rise of 8 feet (from meeting point of gates to line joining centres of 
heel posts). Find the amount and line of application of the resultant 
pressure of each gate on the look wall, when the water stands 18 feet 
deep on one side of the gate and 6 feet deep on the other side. 

6. The rain-water from a shed roof, 1,500 feet long by 60 fdet 
wide, is stored in a tank, one acre in extent, with vertical sides. What 
depth must the tank be, if the rainfall is 40 inches per annum distri- 
huted over 3 months, and the consumption uniform throughout the 
year? 

Allowing for 10 inches of evaporation per annum from the tank 
and 6 per cent, of loss from other oauses^what daily supply in gallons 
oonid he obtained from the tank P 

6, In designing a masonrv dam to retain water, on what prinoiplesi 
should the thinness at 'wirious heights be determined P 
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Explain why a right SHp^d triangle is preferable to an aonte angled 
triangle as the form of tfee section for a triangular dam, and on 
which face the water pressure should be. 

7. Enumerate the considerations which would determine whether 
an earthen dam or a masonry dam should be chosen for a particular 
site. 

8. Describe the phenomenon in rivers known as “ scour.” 

In const^-ucting works in rivers liable to scour, describe briefly 
methods of |)rotection'>that,may be adopted explaining wherein the pro¬ 
tective value consists. 

9. Describe with sketches an appropriate method of construction 
for a weir across a wide shallow river in a bed of heavy quartz sand, 
subject to floods of short duration, the object being to retain all the 
flow during the dry season and to allow the floods to pass as freely as 
possible. 

10. In designing underground sewers, on what principles are the 
cross-sections to be chosen ? 

A brick sewer is to be designed for a minimum flow of 10 cubic feet 
per second and a maximum flow of 30 cubic feet. A minimum velocity 
of 3 feet per second is considered necessary to prevent deposit. Sketch 
an appropriate cross-section. 

11. Explain the advantage of the “accumulator” in hydraulic 
machinery. 

A pumping station with an accumulator is required to work cranes 
at a distance of 2 miles from the station. Why is it advisable in such 
a case to have a second accumulator near tho cranes? 

12. ^ An impounding reservoir is 7 miles distant from the service 
reservoir and 50 feet above it. The main is 18 inches in diameter and 
nowhere rises above the hydraulic grade line. Find the daily delivery 
in gallons by the formula V=c ^ rs, where c= 125. 

Applied Mechanics. 

Examiner—M b,» C. F. Findlay, m.a., m.i.c.e. 

N.B. —Whoneyer sketohes arc required they should be fully dimensioned. ■ 

Full marks for the paper can be obtained without answering all the 
question^. 

* 1. Define the terms bending moment and moment of resistance os 
applied to a beam. If (ir, y,) be any point on the axis of a beam 
referred in the usual way to rectangular co-ordinates, and' the load on 
the beam per unit of length at that point be », M being the bending 
moment, prove that 

*dx^ 

A beam resting freely on bearings 20 feet apart carries a load 
of 1 ton per foot. Find at what points of its length there is a bending 
moment of 42 foot-tons. 
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2. A jib-orj^le lifts 10 tons at a ra^s of 12 feet frotn the oris of 
its post, the chain hanging in 5 falls. Tha length of the jib is 20 feet 
and that of the post 22 feet. Find the stresses in the jib and the 
tie (fl) when the chain passes along the jib, and (i) when it passes 
along the tie. 

3. State the grounds on which greater strength is provided in a 
bridge to carry rolling loads than to carry the same loads rest. 

4. A train weighing 600 tons moves at a speed of 15 miles per 
hour up a gradient of 1 in 150, the resis^nces, apart from gravity, 
amounting to 12 lbs. per ton. Find the effective H. P. exerted by the 
engine. 

WhaV must be the weight on the driving wheels that they may 
not slip with a coefficient adhesion of -fth ? 

6. Investigate the relation between the tensions in the two parts 
of a driving belt. 

6. A suspension bridge ^carries a uniformly distributed load of 
15 cwts. per foot lineal. '.Iho span is 100 feet and the dip of the ropes 
10 feet. Find the tension in the ropes at the lowest and highest 
points and the load on the piers. 

7. AB and AO are two members of a bridge having a stress 
of 8 tons in each and united at A by a pin. AB is a flat bar 1 inch 
thick, and AO consists of two bars each i inch thick. 

What should be the diameter of the pin that the tensile stress in it 
should nowhere exceed 5 tons per square inch, nor the shearing stress 
exceed 4 tons per sq. in ? 

8. A locomotive has 4 driving wheels of 5 feet 6 inches diameter 
and at 8 feet apart, centre to centre, with cylinders of 21 inches stroke. 
If the coupling rods weigh 15 lbs. per foot lineal, each, find the bending 
moment produced in them by the speed of rotation, when the engine is 
travelling at 50 miles per hour. 

9. A wrought iron water tank is built in the form of an inv^erted 
cone supported at the cii’oular upper edge. Find the maximum oh- 
oumferential stress and the stress along any generating line of the 
cone in terms of the depth and the angle. 

10. A girder of 100 feet span is 10 feet deep and divided into 10 
bays with vertical struts and diagonal ties. Draw the “ influence lines ” 
of stress in the end diagonal and in the middle of the bopm,--*.^., 
diagrams respectively representing the stresses required, for all positions 
on the girder of a single isolated load of 1 ton. 


Mechanism and Stb^m Engine. 
jEboDMWsr—B ai Krishna Chandra Banbrjbr, Bahadur, b.a. 

Candidates are supposed to use a table of Logarittims for this paper. 

1. The centres of two shafts axe apart, on these sha^ 

pulleys of 30 and 12 inches diameter are respectively keyed. Find the 
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len^h of crossed belt required to connect the two pnlleyg. If the 
80-inoh pulley formed the largest step, and 12-inoh pulley tne smallest 
step cf two coned pulleys respectively, and if the former be on a shaft 
which rotates at the constant speed of 200 revolutions per minute, find 
the diameter of the remaining two steps of each cone, the required 
speeds of the driven shaft being 250, 300 and 400 revolutions per 
minute. 

2. The pitch of a screw-jack is f inch, and the distance from 
the axis of tEe screw to the end of the handle 28 inches. Find the 
velocity ratio, and the load which will bo lifted by'h force of 11^ lbs. 
applied at the end of the handle. 

3. (a) Define the terms:—angle of advance of ecceqtrio, lap, 
lead, travel of a slide valve, and clearance of a piston. 

(d) The travel of a slide valve is 5 inches, the outside lap f inch, 
the inside lap f inch, the angle of advance 32°. . Construct a Zeuner’s 
diagram, showing the positions of the crank, when the* admission 
takes place, the steam is cut ofif and reUased, the exhaust closed, and 
the amount of the lead. 

4. If the law of the expansion curve of an indicator diagram be 

constant:— 

(a) Find the lew of the expansion curve of a diagram, the follow¬ 
ing being the values of p and v, represented by the ordinates of points 
on the curve :— 


Number of 
ordinate. 

p. in lbs. 
per square inch 
(absolute). 

V. in cubic 
feet. 

1 

4149 

6 99 ! 

2 

40v6 

8 11 1 

t 

3 

. 87-68 

10-01 

1 : 

1 

1 

4 

33‘78 

10-89 



(A) ^ve the actual amounts of evaporation taking place at differ¬ 
ent‘parts of the stroke. 

5. Explain by sketches why the cut-off occurs earlier with an 
eccentric having a short throw than with one which gives more travel to 
the valve. 

How do eccentrics with a short throw, and valves with a corre¬ 
sponding amount of lap, affect the admission with a link-motion, as 
compared with eccentrics having a larger amount of throw, and greater 
lap of valve? 

6. («) What will an indicator diagram show?. What are the 
principal causes that affect its form P 
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(d) An indicator diagram is divided horizontally into 8 equal parta 
by ordinates drawn at nght angles to thci atmospheric line, the lengths 
in inches of these ordinates being as follow: - 0, 1-64, 1*23, 0*9, ’74, 
*6, *49, ‘35, 0. The greatest length of the diagram parallel to the 
atmospheric line is 4 inches. Scale of pressure, 35 lbs. per square iDoh=s 
one inch. The following are the dimensions of the engine from which 
the diagram is taken. Diameter of piston=12‘', length of crank ==12*'. 

Speed 100 revolutions per minute. 

Find the indicated H. P. of the engine. 

7. Find the bursting pressure of a’ spherical boiler 7 feet in 
diameter, the thickness of the metal being f inch, the joints being 
neglecte(^. 

Breaking stress in tension =47,040 lbs per square inch. If the 
rivetted jointe diminish the strength of the boiler 30 per cent., find the 
bursting pressure. 

8. Find the power necessary to draw a train weighing 200 tons 
up an incline 1 in 300, at the steady rate of 25 miles an hour, the 
resistance to motion ou a level road at the rate being 15 lbs. per ton. 

9. (a) On what conditions does the correct working of the teeth 
of wheels and racks depend ? 

(b) What is the best value on the who^e for the mean obliquity of 
action in tooth gearing, found in ordinary practice. 

(c) ..4 is a centre pin carrying a fixed spur wheel. About the axis 
of that wheel there tiirns a disc, carrying a set of diverging epioyclio 
trains. Each epicyclic ti ain consists of a spur wheel £, gearing with 
the fixed wheel A, and anotlier spur wheel C gearing with B. The 
last spur wheel C is exactly equal in radius and in number of teeth to 
the fixed wheel A, h’ind the ongular velocity of the wheel 0, when 
the disc rotates. See Fig. 3, Plate I. 


Drawing. 

Examiner —^Me. W. Banks Gwxthbb, a.r.i.b.a. 

Noth.— Drawings should bo done in pencil only, working lines being drawn lightly or dotted 
and results distinguished by firm lines. Neatness and accuracy will bo considered in awarding 
marks. 

1. Make drawings to a scale of 1"= 1" of the following. See 
Fig. 1, Plate III. 

2. A thin plate poised in the position indicated below is set in 
motion through space in the following manner:— 

It first moves vertically to the extent of 2," and is then tilted on its 
right edge through an angle of 45®. After travelling horizontally to 
the left tor a distance of 3* it moves upwards to the right in a direction 
making an angle of 60° with the horizon. ^ 

Supposing the space thus out through to form a solid, draw its form 
and the shadow cast by it on the vertio^ and horizontal planes by light 
falling at the conventional angle. See Fig. 2, Plato III. 



88 


BNaXNBEB DEFA^Tl^BKT, 

8. Design plan and section of a building for a small out-door 
dispensary to be erected on a seotangular comer site measuring 90' 60'; 
the following are the requirements : — 

Accommodation .—Waiting hall for patients about 600 BU|<br6oial 
feet. 

Doctor’s room about 250 superficial feet. 

Dxaminaliou and operating-room about 200 superficial feet. 

Doctor’s fetiring-ro,om about 50 superfioi al feet. 

Medicine waiting-room and dispensary together a^out 300 superficial 
feet. * 

The accommodation to be so arranged and divided as to permit of 
males and females being separated from moment of' entering to their 
leaving the dispensary: the proportion of male to female patients being 
as 2 to 1. ■ , ' 

Construction .—Pucka brickwork throughout; flat terraced roofing; 
Mirzapore stone flooring; height of plinth 2*1 eet; height of rooms 15 feet; 
principal doors 4' x 8'. 

4. Draw freehand and in rough perspective a sketch of the archi¬ 
tectural feature in Fig. 3, Plate III, imagining yourself to be in the 
position indicated at A and your eye to be at the ordinary height above 
ground. 


OPTIONAL SUBJECTS. 

Pore Mathematics. 

Examiner — Mr. 0, Little, m.a. 

1. SimpHfy 

3^/18-2^/27+ -v/45 

2,. Solve the following equations 

< 

(1) + 5a-- 

(2) jc® =13 

jc* =82. 

3. If + C\X\-C%^ + 

prove the following identity 

l+3tfi +7(J2 +...(a* +^t+])c„=2* ^ (a* 4"3w + 4). 

4. Prove the following identities 

(1) (cosA+sinA) (ooB2A+8in2A) (oosA—sinSA^ 
=cos 2A cos 4 A. 

(3) Bin 86‘*=cos SS^-i^sin 25^ 



PLATE.Ii. 
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, 5 . Two lines of straight railway, ABO, DEO meet at 0 , telegraph 
posts being situated at A, B, D, B: the Angles DAB, DBB are each 
equal to a ; and the angles BAB, EDO are /Q and 7 respeotively show 
that 


BO=AB 


sin ^ sin (g+jS) 
sin (7-/3) sin (a4-/84.7)’ 


6L If E be the radius of the circle oiroumsorihing tlie triangle, 
ABO, and Pt p\ p*' the •p^pendioulars from the centre 01/ the sides of 
the triangle, prove that ' 

d! 6 , c 1 ahc 

p p' p"' 4 pp'p^' 


and fl!C08A + 6 co 8 B+ ccosO— 4 Rsin AsinBsinO. 

7 . Find the equation of the parabola when the vertex is origin 
and tho axis* of the curve and tangent axes of co-ordinates. 

Prove that tho equation of tho chord of the parabola whoso middle 
point is (iCi y-i) is 

2 a / X 

y-y^ - TT )• 


8. Two points P and P' on an asymptote of an hyperbola subtend 
a right angle at the focus S, prove that 


1 1 _ 1 
SP^"*" SP'2 ~ 62 * 


Mixed Mathematics. 

Fdjflwe'rtdr—M e. 0 . Little, m.a. 

1. Four forces P, Q, R and S no two of which are parallel, a§t in 
a plane; the resultant of P and Q. meets that of R ai\d S in A, the 
resultant of P and R meets that of Q and S in B, and the resultant of 
P and S meets that of U and R in C: prove that A, B and C are in 
tho same straight line. 

2 . Two uniform rods AB, BC, of lengths 2 rt, 26 respectively, are 
rigidly united at B and are suspended freely from A. If they rest 
inclined at angles 4 > respectively to the vertical, show that 

sin ff SB ^ 

a^+2ab 

3 . A lamina in the form of an isosceles triangle, whose vertical 
angle ie a, is poised upon a sphere, radius r, so that its plane is vertical, 
and one of its equal sides (<*) is upon the siaface of the sphere, show that 
the equilibrium will be stable in the plane of the triangle if sin a be 

less than —. 



90 


ENaiNEER DEFARTMEKT, 


4. A rough hemisphere rests with its convex surface against a 
vertical and a horizontal plaue. If 0 be the inclination of the base to 
the vertioal in the limiting position of equilibrium, show that 


sin 0 = 


3(1 + At2) 


the pianos being equally rough. 

n. If is tho horizontal diameter of a,eirclo, 0 the lowest point 
of the vertical diameter, find a point P on the circle such that if ty t\ f 
are tho times of falling from rest down PC, PA, P]^ respectively^ then 

6 A particlo is projected at an angle a with a vel6city and 
strikes at right angles a plane passing through the point of projection, 
and inclined at an angle /3 to the horizon. Find tho time of flight 
and the range on tho plane Show also that the condition ' 

l + sin2/3 - 
= 6in/3ToS3 


7. A heavy elastic ball drops from the ceiling of a room, and after 
twice re-houudi»g from the floor just reaches a point half the height of 
the room. Show that its elasticity io ^5~ 


Chemistry. 

Examiner —Mr. T. H. Holland, f.g.s., a.r.c.s. 

Wherever possible chemical changes should be expressed by egnations. 

1. What is meant by chemical affinity ? Give iUustrations showing 
the influence of variations in temperature and pressure upon the pro¬ 
gress and direction of a chemical change. 

2. Desclibe the manufacture from any one of its natural sources, 
and give an account of the allotropio modifications, of phosphorus. 

3. Calculate the atomic weights of silver and lead from the following 
data100 grammes of silver gave 132*84 grammes of silver chloride. 
9*9950 grammes of lead chloride required 7*762 OTammes of metallio 
silver for complete precipitation. Atomic weight or chlorine, 35*37. 

4. Upon what experimental evidence is Avogadro’s law based ? 

5. Describe exactly how you would make a standard solution of 
potassio bichromate for volumetric analysis, and explain with equations 
its use in the estimation of iron in an ii on-ore. 

6. Compare the properties of the various members of the group of 
halogens, and de8> ribs the methods employed for extraction of these 
elements from their sources ih Nature, 

7. How would you determine the vapgur density of a substnnoe P 
How do you explain the decrease which takes place in the vapour deni^i- 
ties of some bodies as the result of a rise in temperature P 
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8. Give an account of the preparation and properties of cyanogen 
and hydrocyanic acid. 

9. What is meant by ihe law of isomorpMsai ? How has this law 
been employed in the determination of atomic weight ? 

10. Describe the method employed by Bimson and Roscoe for the 
quantitative determination of the chemical action of light. What 
photo-chemical laws have been established by this means ? 


Physics. 


Examiner T. H. Holland, f.g.s., a.k.c.s. 


1. Describe a method of finding the velocity of light. 

112 

2. Obtain the formula-+-/== - for reflexion at a spherical 

X X r 

mirror, where x, x*^ r are measured from the mirror. 

You are standing in front of a spherical mirror which you can¬ 
not get at. How can you tell whether the mirror is convex or 
concave ? 

3. Describe the principle parts of a spectroscope, giving the 
uses of each. 


4. De.scribe Galilei’s telescope. 

How is the achromatism of the objective secured? Give the 
calculations. 

6. Describe Regnaiilt’s method of finding the maximum pres¬ 
sures of vapours at ordinary temperatures. 

6. What is tho relation between the coefficient of linear and 
cubical expansion of a metal ? 

An iron bottle contains 20 lbs. of mercury at 0®O, but at 100®C 
it only contains 19*72 lbs. The coefficient of linear expansion for 
iron is *000012. Find the coefficient of cubical expansion of 
mercury. 

7. Describe briefly the experiments by which Dr. Joule deter¬ 
mined the value of the mechanical equivalent of heat. ' 

8. Describe Ramsden’s electrical machine. 


9. Give a general description of the method of distributing 
power for illumination with incandescent lamps by a system * of 
alternating currents, the B. M. F. of the dynamo being about 
2,000 volts. 

10. Describe the telephone and the transmitter. 


Materials op construction. 

Examiner-^ViB.. 0. F. Findlay, m.a., Ukto,t» 

1. For what purposes are the following timbers pod l^y engi¬ 
neers teak, ash, oeeoh, greenheart, lignum vitae ? 
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2. What are the methods in common use for preserving timber, 
(o) exposed to sea water, {b) esposed to the weather in surface soil, (<j) 
exposed to the weather above ground P 

3. Give a brief spoeifioation for steel suitable for a rivetted girder 
bridge. 

In what respects should it be altered in order to pbtain a steel 
suitable for making rivets ? 

4. Describe the process of galvanizing irop. Why are galvanized 
iron sheets frequently OorrugatedP 

5. Describe the chemical composition and process of manufacture 
of white lead. 

6. What are the characteristics of good Portland oemedt? 

7. A tidal dock is to be constructed in alluvial soil. What consi¬ 
derations would guide you in deciding between l^riok and concrete for 
the walls ? 

If concrete were used, what materials would be required, and in what 
proportions and manner are they to be combined ? 

8. In works of water-supply, pipes of cast-iron, of wrought iron 
and of lead are used. In what parts of the work would each kind of 
pipe be used and for what reasons ? 

9. What is the composition of the following alloys and for what 
purposes are they used:—gun-metal, soft solder, Babitt’s metal, man¬ 
ganese bronze ? 

10. Describe briefly the manufacture of glazed stoneware pipes for 
drainage work. 


G EODESY. 

Examiner —Eai Krishna Chandra Banebjee, Bahadur, b.a. 

3 

1. Draw comparative scales to represent English feet, French 

metres, Greek cubits, 1 cubit =* 0*45 metre. 

2. Prepare a traverse table from the following data, and plot the 
survey to a scale of 200 feet = 1 inch :— 


Section. 

Observed 

inward 

angles. 

Bearings. 

1 

Distances. 

1 

1 

1 

2 

3 

4 

e 

1 

i 

226° O' 
112° 30' 
100° O' 
123° 16' 
112° 60' 
148° 16' 
83° 10' 

1 to 2 = 114° 10'1 
« 

238 

370 

862 

695 

268 

846 

861*6 
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3. A curve is to Ibe laid out with a radius of | a mile to join 2 
straight lines, one of which has been pegged out. The angle of inter¬ 
section is observed to be 138° 27'. The tangent is calculated and laid ofiE 
from the intersection; and the tangent point is found to lie between 
353rd and 351th peg, and to measure 45’3 from the 353rd peg, the 
interval between pegs being iOO feet. 

Find- 

(1) the length of the tangent, 

(2) ditto , of the secant, 

(3) ditto of the curve, 

(4) the Ist and 2nd odd distances, 

(5) k the number of the last peg on the curve, 

(6) the first and second^tangential angles. 

4. If the above curve has been laid out as far as the 360th peg, 
and if it is found necessary to shift the theodolite to that peg, describe 
fully how you would fix the position of the 361st peg. 

5. What is meant by the variation of tho compass ? Is it the same 
at all places? Does the variation increase or decrease annually? Give 
two simple methods of finding it. 

6. Describe clearly and note in order tho corrections you would 
apply, when an observation is made on the sun by an alt-azimuth 
instrument, 

7. What do you understand by mean and sidereal times ? Show 
how you would convert tho one to tho other, and vice versd. 

8. What is an astronomical triangle ? Supposing the sides of the 
triangle and tho hour angle of a star aie known, show by a sketch how 
you would find the mean time of the observation. 



ENOINEBE DEPARTMENT, 

ENGINEER DEPARTMENT. 


List of Bachelors and Licentiates in Engineering of the Calcutta University, 


B.O.E. 

Satoouri Chatterjee 


1864 


Umbica Charan Chowdhary ... 
Bamrattan Mozoomdar 
Madhnb Chandra Bay 
6 Bali Podo Sen 
A. G. Bremner 
J. C. Bees 


1868 

1869 

1870 
1872 
1872 


Netye Govindo Chowdhnry 
Hari Das Pal 
10 Nobin Chandra Gupta 
Sasi Bhusan Mitra 
Atnbica Charan Bose 
Mohendro Nath Sen 
Nagendro Nath Chatterjee 
15 A.sutose Lahiri 

Atul Krishna Mookerjee 
Gagan Chandra Biswas 
fiehari Lai Bajack 
Jogodish Chandra Bay 
20 Suresh Chandra Ganguly 


1873 

1876 

1876 

1875 

1876 
1876 

1876 
187(5 

1877 
1877 
1877 

1877 

1878 


Bhut Nath Chattopadhyay ... 


1879 


Upendro Nath Chattopadhyay 1879 
Bama Charan Sen ... 1880 


Surendro Kumar Bose 


1880 


0 

26 Upendro Nath Bandyopadhayay 
Annadaprosad Sircar 


1880 

1883 


Hari Pada Ghosal 
Bajendranath Mukhopadhyay 


1883 

1883 


B.E. 


Present or last appointment. 


Sub-Engineer/ Public Works Do- 
partment, Bankipore. ' 

Betired. 

Betircd. 

Dead. 

Executive Engineer, Burma Buby 
Mines. 

Pjstrict Engineer, Monghyr. 

District E'ngincer, Burdwan, 

District Engineer, Dacca. 

Dead. 

Distrkt Engineer, Rangpur. 

District Engineer, Dinajpur, 

District Engineer, Jalpaiguri. 

District Engineer, Lohardaga. 
Supervisor, Public Works Depart¬ 
ment, 

Assistant Engineer, East Coast 
Railway, Madras. 

Pleader, Monghyr Bar. 

Supervisor, Public Works Depart¬ 
ment, Bengal. 

Teacher, Civil Engineering College, 
Sibpur. Officiating as Professor of 
Drawing. 

District Engineer, Birbhum. 
Assistant Engineer, 1st grade, Public 
Works Department, Bengal, 

Builder and Contractor, Calcutta. 
Supervisor, Public Works Depart¬ 
ment, Bengal. 


Sorabji Shavaksha 
Beni Madhab Mittra 

1 

Nogendra Nath Mukhopadhyay 

Satish Chandra Chattopad]»y4y 

6 Adhor Lai Chandra 
J. B. Godfrey 


1886 

1887 

1888 

1889 

1889- 

1890 


Assistant Engineer, Ist grade. 
Public Works Department, North- 
Western Provinces and Oudh. 

Assistant Engineer, Public Works 
Department, Bengal 

Assistant Engineer, Pulblie Works 
Department, Bengal. 

Overseer, Public Works Depart^ 
ment, Bengal. 

Temporary Assistant Engineer. 



LIST OF PASSED BACHELOBS AND LICENTIATES/ &0. 


B.E.— concluded. 

Po Thoun^ ’ 

Ehirode Chandra Mukcqce ... 

Haridas GaEguH 

10 Giris Chandra Das 
Mohini Mohan Lahiri 

Mndhusudhan Sen Gupta 

Snrendra Nath Bhattacharji ... 
% 

C. H. Bond 

16 Saroda Charan Mitra 

if 

Saroda Sundar Pai 

Syama Charan Do 

Srish Chander Chuckrabarti ,,, 

Pores Charan Chattorjee 

20 Jotcndro Nath Mullick 

Kali Narayan Sen 

Nilmoney De, B.A. 

AmnrNath Das 
Jagat Bandhu Bj^chi 
25 Nogendra Nath Dutt 
Bhola Nath Banerjee 
ITpendra Nath Dutt 
Prithiviraj Mukerjeo 
Ohuui Lai Surkar 
30 Chitta Sukli Sanyal 
Phani Lai Malliek 
Bejoy Krishna Oo 
Agnore Chandra Mukerjee 

L.CiK 

Baj Kishna Banerjee 
Kodar Nath Das 
Knj Krishna Coomar ... 

Ashutoso Mitra 
6 A. D. Atkinson 
Pnrno Chander Sarkar 
M. B. Lackenstein 

Preo Nath Banerii 
Omerto Lai Kay Ohowdhury ... 
10 Unadi Nath Mookerjea 

Khetter Nath Ghose 


Year. , Present or last appointment. 


Unknown. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart- 
ment, Bengal. 

Overseer,, Public Works Depart* 
mcoit, Bengal. 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Temporary Assistant Engineer, 
M adras. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Apprentice Engineer, Public Works 
Department, Bengal. 

Assistant Engineer, ]?ablic Works 
Department, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart* 
meut, Bengal. 

Apprentice Enaineer. 

■) Overseer, Public Works Depart- 

S meut Bengal. 


Under Practical Training. 


E*xecutivc Engineer, Public Works 
Department. 

Ketired. 

Ktetired. 

Executive Engineer, Eastern Bengal 
State Kailiray. 

Dead. 
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ENGINEER DEPARTMENT, 


li.CM^-^contimed. 


Year. PrcBent or last appointment. 


Bbuban Mohan Bose 

Jogcndro Nath Mooherji 
Kanti Chundra Banorjec 

15 Prosonno Coomar Dnniary 
Sandam Charn Patnailf 
Haran Chunder Bauerjeo ‘ ... 
Kelly Prosouno Mooherji 
Agliove Nath Mookcrji 
20 Gyan Chandra Bay 

WooJay Nararan Singh 
llaklial Das Chattorji 
Kally Sunker Chatterji 


Kerty Chunder Chowdhury ... 
25 Ohander Mohan Kay 
Dhurroney Dhor Banerjji 
W. P. Milne 

.1. K. Swindon 
Prosonno Kumar Pal 

3U Troylukho Nath Banerji 

F. M. D’Rozcrio 
llerambo Nath Das 
Bhut Nath Chuckerbutty 

Preo Nalli Ghose 
36 Kenaram Bose 

MatiLalAsh 
Baj Kri.shna Das 
Gil is Chandra Blior 
Benay Krishna Bose 
40 Dwirga Churan Chukorbutty ... 

Gopal Lai Banerji 
Kissori Mohan Vlookerji 
Giris Chundra Dutt 
Brindaban Chandra Pal 
46 Bonod Bchary Pal 
Ilari Charan Bal 
,T ogendro N ath G hose 
Prasaima Kumar Sen 
Benoy Krishna Mookevji 
60 Pumo Chandra Chatterji 

Kunjo Behary Bose 
Hari Das Chatterji 
Nebaran Chandra Dc 
Priya Krishna Biswas ..^ 

66 Atul Chandra Bandyopadhyay 
Nogendro Nath Bandyopadhyay 


18G7 

1868 

1868 

1869 

1869 

1870 
1870 
1870 
1870 

1870 
1S71 

1871 


1872 

1872 

1872 

1872 

1872 

1872 

1H73 

1873 

1874 

1874 

1875 

1876 
1876 

1875 

1876 

1875 

1876 


1876 

1876 

1876 

1876 

1877 
1877 
1877 
1877 
1877 
1877 

1877 

1878 
1878 
1878 

1880 

1880 


Executive Engineer, Bareilly, Earn* 
pur. 

Supervisor, Public' Works Depart¬ 
ment, Bengal. 

Retired. 

Retired. 

Deceased, 


Retired. 

Exeeutivo Engineer, Public Works 
Department, Northern Bengal 
Railway. 

RQtired. 

District Engineer, Ghogipur. 

Executive Engineer, B. R. M. 
Railway. 

Retired. 

Sub-Engineer, Public Works De¬ 
partment, Bengal 

Supervisor, District Board, Muzaf- 
far])ur. 

District Kngineer, Pabna. 

District Engineer, Myinensingh. 

Port Commissioner,'?’ Engineer, 
Calcutta. 

District Engineer, Tippera. 

Municipal Engineer, Howrah. 

Calcutta Municipality. 


District Engineer, 24-Parganas. 
Supervisor, Public Works Uei)art. 
ment, Bengal. 

District Engineer, Birbhum. 

District Engineer, Balasore. 


District Engineer, Noakhali. 
District Engineer, Backergunge. 


Sub-Engineer, Public Works De¬ 
partment, Assam. 

District Engineer, Khnina. 

Distiiot Engineer, Mymensingh. 
Supervisor, Public Works Depart¬ 
ment, Bengal. 

District Engineer, R^lamau. 
Overseer, 1st grade, Public Works 
Department, Assam. 



LIST OP PASSED EACfiBlORS AKB LICENTIATES, ^0. 


97 


L.C.E.— concluded. 

Bhabadeb Chattopadhyay 
Ashutosh. Chattopadhyay 
Gopal Chandsa Chattopadhyay 

60 Abhoya Charan Dutt 

Jnanendro Nath Do • ... 

Batna Charun M Hhhopadhyay 
Abicash Chander Boy 

Radha Raman Guha 
66 Satya Charan Bandyopadhyay 
Lalit Mohan Basaok 
T. B. Byers 
P. W. Byers 
Pran Krishna Sen 

70 Bhushan Chandra Bandyopa- 
dhyay. 

Sila Prasanna Boy 

Hari Prosad Ghosal ... 

J. A. Martin 

C. P. Warde 

76 Akhil Chandra Marik 

Banku Behari Mukhopadhyay 


L.B. 

W. A. E. Hanby 

Hpo Thine 

H. E. W. Martindcll 

Hari Charan Mnkhopadhyay... 
6 Sureudro Nath Barat 

V. B. Webber ... 

Nabakumar Chakrabarti ... 
GyanendroNath Gangopadhyay 
Erisnadhone Bandyopadhyay 

10 Kalibar Bhattaeharyya 

Kajendro Nath Mukhopadhyay 

W. S. Bremner 
Sarat Chander Sen 

Trailokya Nath Mazumdar ... 

16 Nagendra Nath Mitra 


^Present or last appmniment: 


Contractor, Madras. 

District Engineer, Paridpur. 

Supervisor, Public Works Depart¬ 
ment, Bengal. » 

Calcutta Municipal Corporation. 

Out of employment. • 

• 

Supervisor, Public Works Depart¬ 
ment, Assam. 

Teacher, Dacca Survey School. 

Engineer, private service. 

Out of employ. 

District Engineer, Mulda. 

Teacher, Civil Engineering College. 

Supervisor, Public Works Depart¬ 
ment. 

Supervisor, 1st grade. Public Works 
Department, Bengal. 

Supervisor, Publio Works Depart¬ 
ment, Bengal. 

Supervisor, Public Works Depart¬ 
ment, Bengal. 

Public Works Department, India 
Government. 

Executive Engineer, Publio Works 
Department, Bengal. 

Deceased. 

Supervisor, Public Works Depart¬ 
ment, Bengal. 


Assistant Engineer, Publio Works 
Department, Bengal Bail ways. 

Assistant Engineer, Public Works 
Department, Burma. • 

Assistant Engineer, •Public Works 
Department, Burma. 

Teacner, Civil Engineering College. 

Overseer. Publio Works Depart¬ 
ment, Bengal. 

Temporary Assistant Engineer, 
Burma. 

District Engineer, Bogra. * 

District Engineer, Howrah 

Overseer, Publio Works Depart¬ 
ment, Bengal. 

Deceased. 

Overseer, Public Works Depart¬ 
ment, Benaal. 

Assistant Engineer, 3rd grade. 

Assistant Surveyor, Surveyor- 
General's Office. 

Overseer, Publio Works Depart¬ 
ment, Bengal. 

Temporary Assistant Engineer, Bur¬ 
ma, Public Works Department. 


Year. 


1880 

1880 

1880 

1880 

1880 

1880 

1880 

1880 

1881 

1881 

1881 

1881 

1881 

1882 

1883 

1883 

1883 

1883 

1886 

1886 


1886 

1886 

1888 

1888 

1888 

1888 

1889 

1889 

1889 

1889 

1889 

1889 

1889 

1890 
1890 
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ENGINEER DEPARTMENT, 


L E.— concluded. 


Year. 


Present or last appointment. 


P. P. Bion 

Mahendra Nath Dutt 

JaduNa^hDas 

Bankim Krishna Ghose 
< 

f 

30 Abdul Eahman 

G. J. St. C. Sedgley ... 

Satjaranjan Khastgir 

Upendra Nath Mukhopadhyay 

Ahindro Chandra Mukhopa¬ 
dhyay. 

26 Anango Mohon Pal 

Amullya Krishna Bhattacharjoe 

Baidya Nath Chatterjee 

oarnt Chandra Sur 

Pyari Charan Gupta 

SO Bonesh Chander Daa 

Manmathn Kumar Bosu 
Jadub Chander Talapatra 
Sarbaranjau Lahiri ... 

Nanda Lai De 
85 KedarNath Mazumdar 


1890 

1890 

1890 

1890 

1890 

1891 

1891 

1891 

1892 


Assistant Engineer, Burma.* 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Oversfeer. Public Works Depart¬ 
ment, Bengel. 

Unknown. , ' 

Assistant Engineer, Public Works 
Department, Bengal. 

Overseer, Public Wofks Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart¬ 
ment, !Qengal. 

A ssistant Engineer, Burma. 


1893 

1893 

1893 

1893 

1894 

1896 

T895 

189) 

1896 

1896 

1896 


Overseer, Public Works Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Overseer, Public Works Depart¬ 
ment, Bengal. 

Under practical training in the East 
Indian Eailway Colliery, Giridhi. 

) Overseer, Public Works Depart- 

3 ment, Bengal. 

I Under Practical Training. 


ir.B.—Anv marruracies in the above list shonid be brought to tbc notice oi the Principal. Passed 
students out ot enfploy should register thoir iianios and addnisses in the Hnucipars odlco. It is paTti- 
cularly requested that on any student aetlinK an appointment or chanKinf; his appointment, tha 
Intormalum be forwarded to the rnucipalfor iiicorporatieu in the College Calendar, 






8CH0LAE6H1P HOLDBRS AND HBDAliLTffTS. 


ENGINEER DEPARTMENT. 


8CHOLAE8 AND MEDALLISTS. 


Forbes* Memorial Scholars .. 

1 ASA ! Bhuean Chandra Bandyopadh vay. 
Kali Gopal Rudra. 

1881 Not awarded. 



0. P. Warde. 

'Hari Pada Ghosal. 


1883 

1884 

1885 


W. A. B. Hanbyj 

Tarak Chandra Ghose. 
Hpo Thine. 

Not awarded. 


iQofl f II* E, W. Martindoll. 

I Hari Oharan Mukhopadhyay. 

1887 I Nath Mukhopadhyay, 

^ ^ I Rajendra Nath Mukhopadhyay, 

1 eaa Adhor Lai Chandra. 

S. Bremuer. 

-„Qq ( Mohindra Nath Datta. 
loo j llaridas Gangopadhyay. 

1 ooA J Giris Chandra Daa. 
lo»t; ^ Sudan Sen Gupta. 

,qq, ( Ahindra Chandra Mukhopadhyay. 
loyi I Kristo Bhattaoharjee. 

10 QO ( Syama Charan De. 
loy** I Charan Gupta. 

looA I Bassanto Kumar Sen, 
loyo j Qyigij Chandra Chakrabutty. 

iftoi J Amar Nath Daa. 

\ Ronesh Chandra Das. 

iQofi f Bhola Nath Bannerioa. 

I Prithiraj Mukerjea. 

laact I Asutosh Guha. 

189o j Mohan Ghose. 
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BNaiNSBB BBPARTMBKT. 


1895 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 
' 1895 

1896 

1891 

1892 

1893 

1894 

1895 

1896 


Sibley Mining Scholars, 

t 

Houe&li Chandra Das. 

Amhika Char an Chaudhuri Medaliist%» 
rDpendro Nath Bandopadhjay. 

■ Not awarded. * 

I 

Kajendra Nath Mukhopadhyay. 

I Not awarded. 

Sorabji Shavaksha. 

Beni Madhab Mittra. 

Nogendro Nath Mukhopadhyay. 

Satish Chandra Chattopadhyay. 

Khirode Chandra Mukhopadhyay, 

Giris Chandra Das. 

MadhuBudhun Sen Gupta. 

Syama Charan De. 

Nilmoni De, b.a. 

^mar Nath Das. 

Bhola Nath Banerji. 

Trevor Medallists, 

Mohini Mohan Lahiri. 

Ahindra Chandra Mukhopadhyay. 

Baroda Sundar Fal. 

Sris Chandra Ohakarvarti. 

Amar Nath Das. 

XTpendra Nath Dutt. 
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Liit of passed students who obtained guaranteed appointments as Assistant 
Engineers^ Public Work9Department. 

1 QOR ( Annoda Prosad Sarcar. 

I G. P. Warde. 

1886 W. A. E. Hanby. 

1887 Sorabji Sha^ksha. 

4888 Beni Madhub Mittra. 

1 qqq I Nas^ndro Nath Mookerjl 

1889 { X, ^ Martindell. 

1890 W. S. Bremner. 

F. F. Bion, 

Mohendro Nath Dutt. 

1892 G. J. St. 0. Sedgley. 

1 Roq ) Ahendro Ohander Mookerji, 

I Modhu Sudhan Sen Gupta. 

1894 Saroda Sundar Pal. 

Chandor Chakravarti. 

I Poresh Charan Chatterji. 

1896 Amor Nath Das. 



CIVIL ENGINEERING COLLEGE. SIBPUR. 


APPEENTIOE DEPARTMENT. 


GENERAL RULES. 

< 

1. The College is under the general supervision of a Board of 
Visitors appointed hy the Government. 

2. The Principal of the College is charged with the general control 
of the College and Workshops, including the regulation of the course of 
study, theoretical and practical, the supervision of the mess and other 
domestic arrangements, and the maintenance of aiscipTine; and he will 
from time to time issue such rules as may be necessary to secure those 
objects. 


Rules foe Admission. 

3. For admission to the Apprentice Department, candidates must 
be at least 15 and not more than 17 years of age.* 

They must have passed Standard VII of the Code for European 
Schools, or the University Entrance Examination. They must submit 
their applications accompanied by a certificate of age and a certificate 
showing that they have passed the requisite standard, so as to reach the 
Principal not later than the 6th January of eaoh year. No applications 
will be attended to after this date. 

4. The number to be admitted each year is limited to 60. 

5. Every applicant, before admission ^ to the College, will he 
examined by the College Surgeon as to his physical strength, chest 
measurement, fitness for manual labour, and eyesight. If this officer’s 
repoi^t is unsatisfactory, the applicant will not be admitted. 

6. Before»an appreptice is admitted to the College, his parent or 
guardian must sign an agreement in the form shown in Appendix A. 

7. The session begins on the first Monday in E’ebruary. All 
apprentices are required to join the College on that date. Any 
apprentice prevented by sickness from attending on the opening day 
must produce a certifioate to that effect from a Civil or Assistant 
Surgeon, ‘failing which he will be liable to a fine not exceeding Rs. 10. 
No apprentice will be admitted or re-admitted to the College after the 
close of the month of February, except by special order of the Director 
of Public Instruction. This permission will only be given under 
exceptional circumstances. 

Coubse of Instruction. 

« 

8. There will be a long vacation from about the middlq^ of August 
to the end of October. Every apprentice must leave the College 


* The age as given in the C^cutta, or other Univereity oertifieate, is the only one acc^ted. 


AULES. 


loa 

during tMs vacation, and parents or guardians must satisfy the Principal, 
before their sons or wards can be admtted*, that they ore able to con¬ 
form to this rule. 

9. The full course of instruction in this class will extend over five 

years, during the first three and-a-half of which the instruction will 
be both theoretical and practical. The last year and-a-half will be 
spent entirely iu practical work. For details of the course of study, 
see Appendix B. * 

10. Every apprentice who passes the annual examination held at 
the end of the second year will be entitled, ‘On leaving the College, to 
a certificate, stating that the holder possesses the theoretical quwfioa- 
tions required of a sub-overseer in the Public Works Department. 

11. *An apprentice who passes the final examination held at the 
end of three years and-a-balf will be entitled to a third-grade Overseer’s 
oertifioate. 

12. Op ther completion of his practical course, an apprentice will 
be entitled to a first or second-grade Overseer’s oertifioate, according to 
the estimate formed of his wOrk by the College authorities. A College 
oertifioate gives the holder no claim to a Government appointment. 

13. No apprentice who at the end of three years and-a-half leaves 
the College with a third-grade Overseer’s certificate will at any future 
time be allowed to return for his practical course. 

14. Every apprentice who leaves the College after the expiration 
of the five years’ course will receive a certificate in the form shown in 
Appendix 0, provided that he has attended the Workshops on 80 per 
cent, of working days during the last 18 months of his apprenticeship. 

INoTB:— 

Extract from iJvc “ Calcutta Gazette ” of Ou IGth March 1887, pcifft 79, Part JB, 

A candidate for employment on the Subordinate Bn^noering Staff of the District Engineer 
must be qualided in one of the manners following, that is to say:— 

(1) If the pay of the appointment is Ks. 60 per mensem, or more, ho must hold-— 

, («) a certificate from the Principal of the Government Engineering College at Sibpnr 
that he has served his apprenticeship there and passed the final examination qualifying him 
for employment in the Public Works Department as a Foreman Mechanic or an Upper Subor¬ 
dinate.] 

15. Apprentices will attend in the class-rooms and in the Work¬ 
shops in accordance with the College time-table. The liours of work 
may vary with the seasons of the year. 

16. All apprentices will be required to reside on the College 
premises, so for as the accommodation will permit. 

Feee and Eeduced Feb List. 

17. * European or Eurasian apprentices, up to the number of 
25, are received into this department on payment of Bs. 5 a month 
for the twelve months of the year. The oost of messing is 
estimated at Es. 20 a month. In the case of these 25 apprentices, 
the balance, viz., Es. 15 a month, will be paid to the mess fund by 

* These rules apply oi^ to apprentices whose parents or guardians reside within the limits 
of the jurisdiction of the Lieutemmt-Qovemor of Benga; but the sons of East Indian Railway 
employes, of sddiers serving in India, of Survey, Telegraph, and other Government officers who 
are liable to be employed in Bengal, and of Government pensionere, wh(^ when on active service, 
were liable to be so employed, are Mmissihle to the rodnoed fee-Iish 

As reduced feeships, Ac,, are awarded by the Board of Visitors after the opening ^ the 
sessxon to those apprentices who may have joined the College, none can be gqMunteed before¬ 
hand. Forms to M filled up for the consideration of the Board are auppliod on application. 
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Government. In addition, five such apprentices are admitted free. 
Thus the total of free appretntices and apprentices' on a reduced fee 
will be 30. 

18. Europeans and Eurasians in excess of that number will be 

received as apprentices into the College, so far as the accommodation 
will permit, on paying the full cost of their messing, viz., Es. 20 
a month. This charge will be payable during the term, reckoned at nine 
months and'a-half. During the vacation, taken at two months and- 
a>half, a charge of Bs. 2 a month will be made to defray the cost of 
maintaining mess servants. • ^ 

19. * Native apprentices up to the number of 40 wifi be 
received into the Apprentice Department on payment of Es. 2 a month 
for the twelve months of the year. The cost of messing is estimated, 
at Es. 7 a month. In the case of these 40 apprentices, the balance, 
viz., Es. 5 a month, will be paid to the mess fund by Government. 

20. Native apprentices in excess of this number will ]^o received 
into the College on paying the full cost of their mess, viz., Its. 7 
a month. This charge will be payable daring the term, reckoned at 
nine months and-a-half. During the vacation, reckoned at two months 
and-a-half, a charge of Ee. 1 a month will be made to defray the cost of 
Buperinteudence and mess servants. 

Stipends. 

21. After the final examination, 10 stipends of Es. 10 and 10 of 
Es. 6 each, tenable for one year aud-a-half, will be awarded to those 
apprentices who pass the best examination, both theoretical and 
praotioal. 


Standing Obders for Students. 

22, Every resident European apprentice will join the European 
mess. On joining the mess, every apprentice will pay an entrance fee 
of Bs. 10 to the mess fund to provide for the cost of crockery, knives 
and forks, taWe linen, &o. A list of breakages and other damage 
done will be prepared monthly, and each apprentice will be required 
to pay, by the 16th of the following month, an equal share of the cost. 
On leaving the mess, if an apprentice has paid all demands, his 
entrance fee will be returned to him; otherwise it will be forfeited 
to the mqss fund. 

>23. Hindu apprentices must ordinarily join the College mess for 
Hindus, and abide by the rules sanctioned by the Principal for the 
management of their mess. Each student on joining the mess will be 
required to deposit “ caution-money ” to the amount of Es. 6, which 
will be ultimately returned to Abe student if he has not rendered himself 
liable to the forfeiture of the whole or any part of it. 

• These rules apply onl^ to apprentices whose parents or guardians reside within the limits 
of the jurisdiction of the Jneutenant-Oovernor of Bengal; but the sens of East Indian Railway 
employes, of soldiers serving in ludi^ and of Survey, Telegraph, and other Government 
olfioers \fho are liable to be employed in Bengal are admissible to the rodneedreedist 

As reduced leeships, &c., are awarded by the Board of Visitors after the opening of the 
ses^n to those apprentices who may have joined the College, none can be guaranteed before¬ 
hand. Forms to be tUled up for the consideration of the Board aro supplied on application. 
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24. Each resident apprentice must provide his own clothing, and 
bedding and a bedstead. No furniture may be brought into the 
College without speoial permission. 

26. All payments must be made into the Principal’s oflSoe cm or 
before the 15th of the month for which the money is due, after whioh 
date no payment will be taken unless accompanied by a fine of Be. 1 
for every three dajrs of delay. If the payment is not made*during the 
month for whioh it is due, the defaulting apprentice’s name will be 
struck ofP the College books, and he will not bO re-admitted until he 
has phid all arrears with fines. 

26. The monthly charge for messing may, if necessary, be 
altered from time to time in reference to the prices of provisions. 

27. All breaches of discipline committed by any apprentice will 
be reported to the Principal, who will dispose of them according to the 
rules and practice of the Education Department. 

28. A’ Conduct Register of each apprentice will be kept by the 
Principal. The Principal hrvs no power to cancel or alter an entry 
once made and signed. 

29. Apprentices ere liable to have their names placed in the 
Conduct Register as defaulters for the following offences:-— 

(»■) Disobedience of orders. 

(m) Absence without leave. 

{Hi) Idleness. 

{w) Insubordination or disrespect to the College or Workshop 
authorities. 

30. Apprentices may be removed from the College for habitual 
or gross misconduct, for continued idleness or neglect of work, or for 
frequent entry in the Conduct Register. Every such removal should he 
reported to the Director of Public Instruction, and any fees paid by 
the apprentice shall be forfeited. 

81. Every apprentice will be responsible for any machines, tools, 
or other articles that may be placed in his charge. He must produce 
them when called upon to do so, and must at onoe reporlf any damage 
done to them. In case of loss or damage arising from carelessness, he 
may be called upon to pay the cost. 

32. A certain number of the apprentices will be appointed 
monitors, whose duty it will be to assist the College authorities in 
the maintenance of discipline. For the performance of Hiis duty each 
monitor will receive a small sum monthly. 

33. Any monitor may be removed by the Principal for miscon¬ 
duct or for ineflBcienoy in the discharge of nis duties. 

34. No resident apprentice win ordinarily be allowed to keep 
a private servant. 

35. On Sundays all resident Christian apprentices, Protestaut 
and Roman Gatholio, will be required to attend the servioos held in 
their respective chapels. 

36. All apprentices will be required, while in the Workshops, to 
wear a uniform dress. 

87. Iieave will be granted by the Princijpal only. No Iwve will 
be granted except on a written application. 



106 


apfubntiok defabtment. 


38. No resident appreSitioe may leave the College premises 

without the written orders of the Principal, whether on special leave or 
on a general holiday. ^ ^ ^ 

39. All European apprentices will be encouraged to join the 
Volunteer Corps. Those who join it will be allowed ^oh occasional 
leave as may be required by the regulations relating to Volunteers. 

40. One appointment is guaranteed yearly to apprentices of the 

College. The selected,man is posted as Overseer, third grade, in the 
State Eailways on the non-^ensionable establishment. ^ 

41. All apprentices are obliged to join the College Athletic Club, 
the subscription to which is Rs. 3 per annum and the entrance fee 
Re. 1. 
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APPENDIX A. 

CIVIL ENGINEEEING COLLEGE, SIBPUE. 

Memorandum of the conditions under which _ 

is admitted as a Mechanical Apprentice to the Civil Enginiering College^ 

SiPpur, 


1. He will be subject to the regulations set forth in the Eules of the 
Apprentice Department. 

2. He will pay his own travelling expenses to Sibpur. 

3. He will beion probation for six months; at the end of which time, if it 
appears that'he is not physically fit for the work, or if for any reason (other than 
misconduct) it appears inexpedient to retain him, he will be sent back to his 
friends at the expense of Government. 

4. The undersigneds 

will for five years, beginning from the date of admission to the College, 

provide---—. 

with suitable clothes and the books required in his class; and will pay in 
advance to the Principal of the College, on or before the 16tb of each month, the 
sums stated in Eules 17, 18,19,20, 22, 23, and 24. He will also make arrange* 

mentsforthe removal of_- 

from the College during the long vacation under Eule 8, or any other time 
when required by the Friacipal. 

5. In consideration of the foregoing conditions,. 


will be fed and lodged for a period of five years (excluding vacations), and will 
receive such instructions as will qualify him fur emiiloyment as an Upper 
Subordinate in the Public Works Department and as a Foreman Mechanic. 

6. Employment is not guaranteed after completion of apprenticeship. 

Signature of parent or guardian. 

Address. 


Signature of witness. 
Address. 




Signature of the Principal, Civil Engineering College, Sibpur. 


Dated the dag of 


139 . 
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APPRENTICE DEPARTMENT. 


List of Books io he procured hy Appf-enticeg. 

Students will provide themselves with the following books ;t 

rArithmetic ... Charles Pendlehury’s. 

Euclid ... Hall and Steyen’s. 

Algebra ... Hall and Knight’s Ele¬ 

mentary Algebra, 

First year ..^Mensuration ... Todhunter’s. 

Engineering ... Elementary “Building, Con¬ 

struction, and Drawing,” 
by Edward J. Burrel. 

^Drawing ... Linear Drawing (Davidson’s). 

i Trigonometry ... Hamblin Smith’s. 

Surveying ... Roorkee papers. 

Estimating ... Boorkee examples. 

Drawing ... Projection (Davidson’s). 

f Kinetics and Kine- Blaikie’s Dynamics, 
matics. 

Physics ... Balfour Stewart’s. 

Thiid year chomiatry ... Bemson’s. 

Masonry ... I j^oorkeo papers. 

Roads ... ! 


^Statics 
Hydrostatics 
Physics 

„ „ . Steam-engine 

Fourth year 

j Mechanism 
j Applied Mechanics 

t 

(.Buildings 


*■• I Blaikie’s Dynamics. 

Balfour Stewart’s. 

Jamieson’s. 

Tate’s. ^ 

Boorkee Simple Applied 
Mechanics. 

Boorkee papers. 
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APPRENTICE DEPARTMENT, 


CIVIL ENGINEEBING COLLEGE, SIBPUB. 

Apprentice Department. 

Full Course Certificate^ 

CBBTiriBi that. _years. . months, was a 

student in thfe Apprentic 9 Department of the Civil Engineering College, Sibpur, 

from___189 _li to_189 J_, and passed the 

Final Examination qualifying him for employment in the Public Works Depart¬ 
ment as an Upper Subordinate or Foreman Meohanic. , 

Apprentice appeared at the Final Examination held in __ 189_. 


Subject. 

Pull marhs. 

Marks obtained. 

Division. 

, Rbmabks. 

Monthly Examlnationa 

Mathematics 

Natural Science ... ... 

Survey ins 

Dtavins ... 

Ensinecrius 

Ditto (Practice Course) 

Total 


r 







Apprentice has spent time in the shops as follows :— 


Shops. 

Months. i 

Proficiency. 

Carpenters’ 

••• 



Blacksmiths’ ^, 

as* 



Moulders' 

... 



Fitters’ ... 





Apprentice held the post of Monitor for_ ... . . months. 

‘ Apprentice's character is as follows as regards the qualities mentioned s— 

I. —Truthfulness ‘ ... 

II. —Industry as* 

III —Energy , ••• 

IV.—Obcdience ••• tt* 

General remarks__ 


The. 


SlBPRB ; 

189 
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APPRENTICE DEPAllTMENT. 

WORKSHOP COURSE. 


Workshop Hours —Junipr Apprentioes, 8—11; Senior Apprentices, 

8-11 and 12-30* 

First Yeah. 

(Jarpeniers* Shop .—Apprentioes are made acquainted with and shown 
how to use and handle properly the tools ordinarily employed for the 
purposes of carpenters’ and joiners’ work. They are taught the method 
of preparing wood, setting out, and forming the various joints. The 
practical application of the foregoing instruction is brought to bear by 
employing them in making tools, boxes, doors, windows, roof trusses and 
other framings required for buildings, and other engineering works. 


Second Yeah. 

Blacksmiths* and Boiler-makers* Shop .—Apprentices are taught to 
use and handle correctly the different tools, to lay and manage the fires, 
to draw down, bend, jump, weld, split, punch, chamfer, and temper. 
After this they are set to make small forgings of tools, bolts, nuts, hooks, 
and shackles, and also of parts of trusses, as well as other forgings of 
parts of machines. In the boiler-makers’ shop they are familiarised 
with the use of rivetting tools and the process of rivetting, and learn to 
punch and shear correctly with the maetiines for that purpose. 


Third Year. 

Vicemen and Fitters* Shop .—The apprentices are put through a 
course of chipping, filing, and fitting so as to gain experience in the 
tools used by tnis class of workmen, after which they make up various 
tools required in the fitters’ shop, and assist in ordinary fitting work. 
Those who prove themselves sufficiently proficient are then put on as 
attendants to the workmen employed on the different machines So as ^ 
acquire a knowledge of lathe-work, such as facing, surfacing, turning, 
boring, and screw-cutting, and also shaping, drilling, slotting, and 
planing in the machines used for these purposes. They thus gain 
confidence in using these machines so as to be entrusted to work them 
by themselves. _ 


EXAMINATIONS. 

Annual examinations are held at the end of the first, second, and 
third years. Each apprentice has to produce within a given time certain 
tasks allotted him bearing upon the instruction received during the 
course of the year. 
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Fourth Year. 

Foundry or Moulding Shop .—Only six months of the apprentice's 
time is devoted to this shop. They learn to use the various moulder’s 
tools, to mix foundry sand and loam, to make moulds from patterns 
supplied, and are shown how to ensure good work and clean castings. 
They are plso taught how to prepare and charge the cupolas. An 
insight int 9 the nature of the wooden pattens required for forming 
the moulds being thus obtained, they are set to work with the pattern¬ 
makers to make patterns, from which they are expected to produce 
castings. 


EXAMINATIONS. 

i 

At the end of the three and-a-half years the apprentices having 
gone through the various shops have a fim,! examination, and in a given 
time have to produce pieces of work requiring the use of the different 
tools used in the respective shops, to show that the skill acquired by 
them has been maintained, and that they show sulheient mechanical 
aptitude to be considered fit to complete their apprenticeship. During 
the three aiid-a-half years theoretical instruction in the College and 
practical training in the Workshops are simultaneously carried on, but 
during the remaining one and«a-half years they are solely employed in 
the shops, and are designated “ senior apprentices.’* 


Fourth and .Fifth Years. ' 

Senior Apprentices —Are employed independently on the lathes, 
drills, shaping, slotting, planing, punching, shearing, and screwing 
machines, and are taught to set out and mark off work for them, these 
machines being brought into use to make tools, machines, parts of 
engine and pump fittings, and any other instructive work that may be 
going on in the shops. ITiey assist generally in the repairs to the 
hulls and machinery of launches, also in repairs to portable engines, 
centrifugal, donkey, and other pumps. They are taught to make steam 
joints, pack glands, set valves, and get up steam and drive engines so 
as to bo competent to take charge of (as well as carry out any 
necessary repairs to) portable or fixed engines and boilers or a steam- 
launch. They are also instructed in laying out work to full size on 
the drawing boards, from drawings, for the use of the workmen. 
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Form of application to be filled in by a candidate for 
admission to the Apprentice Department, Civil 
Engineering College, Sibpur. 


I desire to be admitted to the Apprentice Department, Civil Engineer¬ 
ing Oollegb, Sibpur, and enclose:— 


(«t) Certificate of having passed the Entrance Examination 
of the Calcutta University, or the 7th Standard of 
the European Schools. 

{h) An attested certificate of age, 

(o) Name, address and occupation of father or guardian. 


Signature of df^licunU 


Dated 


189 . 


this is oot properly filled np, no notice will be takta ot the npplicfttioa. 
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APPRENTICE DEPARTMENT.' 

MONTHLY EXAMINATION. 


March 189G. 

Uth year. 

€1 

1. What is Electrical Induction ? Describe what happens when a 
body is charged by Induction. Given that a glass rod rubbed by silk 
is positively charged, show how to determine with the aid of the 
Electroscope the nature of a charge on any other body. 

Describe and explain the action of Thomson's Eeplenisher, giving 
a diagram. 

2. Define Potential, and explain how it is measured. Find 
an expression for the potential of a condenser consisting of two oon- 
oentrio spheres separated by a layer of insulating material, tho radii 
being a and b. 

3. Find the point of application, direction, and magnitude of two 
parallel forces, P and Q, acting at points A and B. 

4. From a square a portion is cut off by a line passing through 
the middle points of two adjacent sides. Find the centre of gravity 
of 'tho 1 emainder. 

C 

5. Given a freehand sketch with index of Newoomen^'s 
engine. Describe in your own words its action, and how you would 
start it. 

6. Describe in your own words the several effects which take 
place in succession on applying heat to a lump of ice enclosed in a 
cylinder. 

Distinguish between saturated steam, dry saturated steam, and super¬ 
heated steam. 

7. Explain the meaning of the following terms;—- 

Reciprocating rectilinear motion, reciprocating curvilinear motion, 

angular velocity, receivers, communicators and operators of a machine, 
modulus of a machine. • 

,8. What do you understand hy tho term Principle of virtual 
velocities. Explain its meaning clearly by an Gxai%le from any 
machine you know. 
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9. Define—Load, line load, stress, strain, proof and "working 
loads, factor of safety, modulus of fracture and modulus of elasticity. 
Name the principal modes of application of load with their principal 
subdivisions. 

10. The section of an irpn bar 20 feet long is 3" x I". It bears 
a weight of 26 tons. Find the elongation, the modulus of elasticity 
being a9,000,000 lbs, 

11. A cylindrical boiler 7' 6" in diameter has to sustain a pressure 
of 90 lbs per square inch.' Compute the requi8ite,thiokneB8 bf wrought- 
iron pjates, taking 10 as the factor of safety.’ The tensile strength of 
double rivetted plates is 48,000 lbs. 

12. "yhe iron composing the links of a chain is in diameter. 
If the chain is broken by a stress of 4^ tons, what amount of 
tenacity does the iron indicate ? Express your answer in tons per square 
inch. 


Srd year 


1. Explain the following:—Ashlar, coursed rubble masonry, 
common rubble masonry, block-m-course, bond, racking back, pise walls, 
inverts, relieving arches, intrados, spandrels, voussoirs. 

2. Describe how bricklayer’s scaffolds are made. Why should they 
not be loaded heavily ? If it is required to load them heavily, what 
precautions aro to be taken ? 

3. Describe a centering with sketches. What are the chief points 
to be attended to in all centerings ? 

4. In any triangle show that— 


(a) 

(b) 


a — b cos. 0 

^ A—B 
tan. 


B. 


■h c cos. 

a—b , 0 

cot* 

« + 6 z 


5, If A + B + 0 = 180° show that— 

{o) Oos.2 A + 008 .® B + cos.® C + 2 cos. A cos. B cos. 0 « 1. 
(6) Cos. A + cos. B 2 sin.® 


6. (a) Given log. 60195 = 4*7795532. 

log. 60196 = 4*7795604. 

Find the number whose logarithm is 2-7795661. 

(6) Given L cos. 29° 26' = 9*9400536. 

L cos. 29° 26' = 9-9399823. 

Find the angle whose L cos, is 9-9400612. 

7. Describe a maximum and a minimum thermometer, pointing out 
the use of such thermometers, how they are set, and how read. 

Convert 84° F. into 0, & R. 
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8. Define the ooeffioient of expansion, linear and cubioaL Prove 
that the coefficient of eubioffi expansion is three times the coefficient of 
linear expansion. 

A steel rectangular block measures 30o. by 50o by 10c. at 64®0. 
Find its volume at 40°O. Cooffioient of linear expansion = • 0000116. 

9. In what respects do gases differ from solids .and liquids in 
regard to ejcpansion ? 

r VP 

Prove that for gasts = constant. 

e 

10. What is an element and a compound ? What is chemical 
action ? What three kinds of chemical action are there ? ^ What is 
meant by the term “burning"? Describe an experiment which shows 
that when a candle burns there is no loss of weight. 

11. Describe the preparation of oxygen, and show how the gas 

can be stored for expeiiraental purposes. (This involves a description 
of the gas-holder.) • 

12. Describe Kipp’s apparatus for obtaining a constant supply of a 
gas. 

Suppose you had vessels of 0, H, N H 3 , N, NgO, NjOj ; how 
would you distinguish these various gases from each other ? 


2nd year. 

1. Figure (a), Plate IV is a section of a double floor carried by 
rolled-iron joists. Show a plan to the same scale, the floor-boards being 
removed. The common joists are 12", and the ceiling joists 14" apart 
from centre to centre. 

2. Figure (A), Plate IV is a plan of a floor in which the girders are 
rolled-iron joists 10" X 44 " and the binders of wood 9"x6" resting on 
the fbp of the Orders, and carrying 6"x 3" bridging joists, and 1floor 
board, 7" wide. Give a section through AA, showing the construction. 

3. Give sketches showing the difference between a double floor 
with rolled girders and a floor consisting of rolled girders, binders, and 
bridging joists. 

4. 8,how by sketebes the difference between single, double, and 
framed floors, giving the names of the different parts. 

6. Figure (c), Plate IV is a plan of a double floor showing position 
of girders. Give a section through AA, showing rolled-iron girders 
6" X 10", bridging joists 8" X 2|", floor battens 7"xl^", and ceiling 
joists 4* X 2". * 

6. Conetroot a scale of 8 inches to 1 mile to read to 20 paces, and 

a vernier to 6 paces. Onetpaoe — 30 inches. 

7. A person observes the elevation of a tower to be 60°. On 
receding from it 100 yards further, he finds the elevation"^ to bo 30°. 
Bequired the height of the tower. 
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8, ProTo the following relations-* 

(fl) cos ic {2 seo X + tan a?) (see x — 2 tan x) 2 coa a 
— 3 tan X. 

{b) 860 0 + coseo 0 . tan (1 + ooseo ^0) = 2 seo®^. 


9. {a) Find the value of 





1 +a; 

l+y(TT^) 


» 


+ 


l-a; 

1 


when 


(6) Extract the square root of 7 -- 4^3. 

10. (j) If a:+7: 2 (a? +14) in the duplicate ratio of 5: 8. find x. 


ib) Tf 


a 



show that 


2a:* l^ + 3a^ e®—5e^/ 


b* 


11. A box without a lid is made of wood an inch thick; the external 
length, breadth, and height of the box are 2 feet iO inches, 2 feet 
5 inches, and 1 foot 7 inches respectively. Find what volume the box 
will hold. 

12. If a rectangular parallelopiped has its length, its breadth, and 
its depth respectively, a quarter as large again as another rectangular 
parallolopip^, show that the first is nearly twice as largo as the second. 


April. 

Ifth year. 

1, What is diamagnetism? Mention the magnetic substances. 
What is the molecular theoiy of maffnetism ? Draw a diagram indi¬ 
cating the magnitude and direction of the lines of force in the arrange¬ 
ment of magnets in Figure (d), Plate VI. What is declination ? What 
is inclination ? 

2, What is the cause of the enfeeblement of the current in a 
simple voltaic cell? Show how this cause is removed in the following 
cells:-—Volta, Grove, Smee, Bichromate, Oallan. 

3, Describe the Danish steel-yard and show how it may be gradu- 
ated. Draw a diagram of a system of pulleys such that W=3rP. 

What is the angle of repose, and what connection has it with the 
ooefficient of statical friction ? 

4, A true balance has one scale unjustly loaded; if a body be suc¬ 
cessively Weighed in the two scales and appear to weigh P and Q lbs. 
respectively, ^d the amount of the unjust load, and also the true we%ht 
of the body. 

5, Classify pillars according to their manner of failure under 

compression or according to the values of the ratio Explain how, 

the best form of pillar is usually attained. . 
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6. Determine the external diameter of a cast-iron hollow coltimn 
10 feet high to carry a deadweight of 10 tons, the ends to he flat and 
firmly fix^, and the weight over the centre of the column; the thickness 
of the metal to be tV of the external diameter. Factor of safety is 4, 
resistance to crushing of cast-iron is 80,000 lbs. per square inch, ajid the 
value of the constant in Gordon’s formula is 

7. What would be the height of a stone pillar, specific gravity 2*5, 
the lower Wooks of which would be crushed under its own weight ? 
The ultimalJC resistan 90 to crushing of stone? is 5,000 lbs. per square 
inch. 

8. Find graphically the stresses in the members of a symmetrical 
triangular truss of 16 feet span and 4 fee't rise, on which the total load 
is 8,000 lbs. 

9. Make a diagram to illustrate the four principal points of 
admission, cut-off, release, and compression in thp motion of the simple 
D slide valve, as well as the corresponding positions of th5 crank, and 
also the probable distribution of steam in the cylinder or diagram of 
work. 

10. In a single slide-valve gear 'the travel of slide is 4*6 inches 
and the angle of advance 30°, and cut-off of steam takes place while the 
piston travels 0’8 of its stroke, and exhaustion of steam begins when the 
piston has still 0*04 of its stroke to travel. Find inside and outside lap 
and lead, and maximum opening of ports. 

11. Eequired the velocity ratio of the power and weight in the 
system of rods represented in Figure (e), Plate IV, when A0=6, CB=2, 
Ba=6, aD=3, DE = 7, and EE=1. 

12. What must be the difference between the diameters of the axles 
in a compound wheel and axle, so that the velocity ratio of P and W 
may bo 100, when the length of the handle is 2^ feet ? 


3rd ymr. 

1. Into wessels containing chlorine throw (a) powdered antimony, 
(A) phosphorus, (c) copper foil heated, {(i) red cloth, (c) blotting paper 
soaked in oil of turpentine. Describe what happens, and pomt out 
what is formed in (»), (c), {e). Why is chlorine gas a good disinfect¬ 
ant ? 

2. .What is an acid, alkali, metal, salt? Mention the principal 
acids and bases, and give three equations showing the reaction between 
acids and bases, selecting different acids and bases for each reaction. 

3. Describe the forms in which carbon is found in nature ? Can 
either be prepared axtifioiaHy ? Mention the different kinds of amor¬ 
phous carbon, pointing out'their uses. Describe completely the pre¬ 
paration of carbon monoxide. 

4. What are liquefaction, solidification, regelation, vajporisation, 
evaporation, ebullition, sublimation ? Describe and e^lam a simple 
experiment showing that the boiling point varies withT the pressure. 
What other things affect the boUing point? 
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6. What ia the differenoe between radiation, conduction and 
convection? What is the thermal diffusivity of a substance? Describe 
an experiment on the thermal difbisivity of iron and bismuth. 

6. Describe the safety lamp. For what purpose is it used, and 
■•why is it safe P 

Describe the freezing of a lake. 

7. Describe the method of sinking well foimdations in India. 

8. Sketch and describe a cofEerdam. 

9., Give a short explanation of sheeting^ bearing and screw pUes. 
Where are they generally used ? 

10. In any triangle if cos A cos B sin 0 = S , show 

^ sec A + sec B* 

that 0=90®. 

11. Solve tbo foltowing right-angled triangles, 0 being the right 
angle:— 

(ii) Given J=3, <5=5, an(i sin. 53° 7'='7998593 

sin. 53° 8'=-8000338. 

{b) Given h = 273, o = 785,*log b = 2-4361626, log e = 2-8948697, 
log 73C =2-8668778, log 1058=3 0244857, log 3 ='3010300. 

L cos 69° 38'=9'5416126 
L cos 69° 39'=9-5412721. 

12. A person observes the angle of elevation of ahiU to be 32° 14', 
and on approaching 500 yards nearer ho observes it to be 63° 26'. 
Find the height of the hdl, having given— 

tan 32° 14'='63, tan 63° 26'=l-998. 


2nd year. 

1. Explain the meaning of the folio-wing terms:—Templates, wall 
plates, head, sill, door-head, straining beam, quarters or studs, and 
Hogging pieces. 

2. Explain by sketches the diiferenoe between common partitions, 
trussed parutions, and brick-nogged partitions. 

3. Show by sketches how to arrange the sill of a partition so as 'to 
prevent its projecting above the floor-boards across a door-opening. 

4. A room 14' wide is to be divided in two by a quarter partition. 
It is to rest on 4^^ x 3" plates, which carry the floor joiats on brick 
offsets. Give an elevation of the framing *of the partition, showing a 
central opening 7' x 3' for a door. ■ The scantlings, which are to b® 
marked on the different members, are to*be as toUows: sill 

studs 4* X 2", braces 4" x 2*’, door-studs 4* x 3*'. 

5. The scantlings of a framed partition carried on two Id*' brick 
walls 15' apart with a 3' doorway at the side are as follows:'—Sills 
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4* K 3', studs 4*x2% door-studs 4" x4*', braces 4*'x2''. Give aa 
elevation of the partition, marking the soanthngs on the different parts, 
the bottom sill to rest on stone corbels and the top sill to run into the 
walls. 


6. Draw the elevation of a trussed partition with side-doof spaces 
for carrying the floor above. The span or width of the room is 20 feet. 

7. Prpve the following relations (a) cos (90° + A) = —sin A; 

( 4 ) == tan 2A. 

' ' Bin 3A—* Bin A , 

8. Find the values o^ (a) see (—135®), (A) coso (—690°), 

(c) sin 1485°. • 

9. Solve the equations:—(«) Sin ^ + cos Q =i/2; (d) Sin &— 
cos & = 


10. Show that (a) cos (A — B) = cos A. cos B -f sin A. sin B ; 

(i) tan. 75°=2 + v/3. 

11. Every edge of a certain triangular prism measures 10 inches. 

Find the volume. * 


12. The volume of a ring is 800 o. inches, the radius of cross 
section is 2". Find the length of the ring. 


1st year. 


1. Find the value of 11'23G of -V" ^2 + 

of 8s. 4c?. 




of 2-04752 


2. Find by Practice the value of 14«. 3r. 2G|p, at JE52 7«. Qd. 
per acre. 

3. Five men working 8 hours a day take 20 days to pave a road 
440 yards long and 35 feet broad. How many days will six men, three 
of iVhora wor^ 8 hours and three 10 hours a day, take to pave a road 
1,575 yards long and 36 J feet broad ? 


'• 4. Solve— 


*25 («—3) + *3 (iP—4) 
*125 


= 5 a;-19. 


5. I bought a certain number of apples at three a penny, and 
five-sixths of that number at four a penny. By selling them at sixteen 
for six pence, I gained 3|</. How many apples did I buy ? 

6. Solve— 

3 _5^ <• 8 
y *^15 . 

9 y — 22ip‘2= 


7. Describe a square that shall ba equal to a gf^eu rectilineal 
figure. 
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8. The square on any straight line drawn from the vertex ef an 
(sosoeles triangle to the base is less than the square on one of the equal 
sides by the rectangle contained by the segments of the base;- 

9. If a straight line drawn through the centre of a circle bisects 
a chord which does not pass through the centre, it shall out it at right, 
angles, and, consequently, if it outs it at right angles, it shall bis^ 
it. 

10. What are the o^iaraoteristios of good timber P 

11. Describe the qualities of good bricks, aUd compare brick with 
stone as a building material. 

12. Mention some methods devised for increasing the durability 
of building stone. How would you use stone of lammated structure 
in building P 


Mat. 

lith year. 

1. Describe and explain thp tangent galvanometer. Why is it so 
named ? State the laws regulating the action of currents on currents. 

*!e 

2. Explain the equation 0 = g ^ Show how to arrange a 

battery of cells so as to produce the greatest effect (1) when the ex¬ 
ternal resistance is small compared with the internal, (2) when it is 
large. 

3. Describe with a diagram Bramah’s press. A solid which is 
lighter than water weighs 5 lbs., and when the solid is attached to a 
piece of metal the' whole weighs 7 lbs. in water; the weight of the 
metal in water being 9 lbs. Compare the speoific gravities of the solid 
and of the water. 

4. When a bodv of uniform density floats in water, show how its 

speoiflo gravity may oe determined. • 

A diving-bell is lowered until the surface of the u^ter within is 
66 feet below the Outer surface. State approximately how much the air 
is compressed. If a small hole be made in the top of the diviug-bell, 
will the water flow in or the air flow out ? 

6. the difference between isothermal, saturation, and 

adiabatic expansion of steam, and draw roughly the curves of* each ^in 
one diagram. 

6. What is meant by the term *<olearanoe”P Assuming that the 
clearunoe has been reduced to an equivalent length of the stroke of 
piston, which is 4 feet, and taking the caw where steam is ont offat 
half stroke, the olearanoe being 8 inches, you ere required to compare 
the pressure of the steam when 8 feet of the stroke are nmde, with the 
pressure under the same oiroumstanoes if there were no clearance. 

7. Eind the diameters of a set of five speed pulley, which shall 
produce a series of velocity ratids in the axes, oorreaponding to numbers 
6,2,1, i, and i, the constant sum of the diamefere beiug ifc inriies. 
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8. Name the different forms of wheel-work oommunioating motion 
from one axis to another (1) when the axes are parallel to each other, 
(2) when they are at right angles to each other, and (3) when they have 
got any inclination. Sketch a pair of wheels of the last form, whose 
radii are 3 inches and 2 inches, and whose axes are at an angle of 60° 
to each other. 

9. Find graphically the stresses in all the parts of an ordinary 

king-post tmss with span 30 feet and rise ^ of the span. The trusses 
are placed lOifoet apart, and the weight of the loof coyering is 10 lbs. 
per square foot. \ ‘ 

10. Show that a beam of rectangular section, intended for trans¬ 
verse strain, can, for economic purposes, be changed into one of I cross 
section. 

11. A flat balcony 20" x 2^', weighing 25 lbs. per square foot, and 

liable to carry a stea% load of 75 lbs. per squarp foot, is to be carried 
on 5 sal oantilivers fixed in a wall. Find their scantling.' = 750 
s — 10. . 

Eeproduce Hodgkinson’s formula for supported iron beams, explain¬ 
ing the notation used. 

12. Find the sectional area at the middle of a flange required for 
two,wrought-iron guiders of I shape carrying a bridge of 25 feet clear 
span, weighing 1 ton per foot run, and liable to a live load of 1 ton per 
foot run. 

S = 5, A„ = 2A<, C =74. 


3rd -tpar, 

1 . . What is the difference between a hypothesis and a theory ? 
What is the atomic theory ? 

Define valepoe, and state the valence of H, Br, O, 8 , N, K, Fe. Into 
what two great classes are all elements divided? What is meant 
by families of elements? Give the members of the following families: 
chlorine, sulphur, nitrogen. 

2. From what substance is iodine obtained? Describe the com¬ 
plete process. Give the properties of iodine. Describe the process 
of .etching on glass. 

3. Give the properties of sulphur. What happens when HgS 

is passed into solutions of lead nitrate, zinc, sulphate, arsenic trioxide ? 
What is the difference between the bleaching action of chl orine and 
sulphur dioxide? How would you mix SO 4 and water? Why is 
H* SO 4 , an important substance ? Define monobasic and dibasic acids, 
and acid, neutral and normal salts. * 

4. Define specific heat, atomic heat, latent heat. How can 

specific heat he determined by the method of cooling? ^Explain the 
equation M S=f» (^—0 s. 
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5. Find tlie specific heat of a substance 90 gm. of whioh^ at 
150°O. wh^n immersed in 300 gm. of water at 20® give a resulting 
temperature of 30®. 

6. Find the result of mixing 5 parts of snow at —16® 0 and 12 
parts of water at 30° 0. 

7. A straight road over an uneven and hilly country may at first 
view, when merely seen on the map, be pronounced to lie a bad one. 
Explain the above. 

Show how steeper gradients are allowable on kutoha than on pucka 
roads. 

8. What is the primary object of metalling the road surface? 

Give a short description of the various road metals that are used in 

Bengal. 

9. Gi^e speviification with cross section of a first-class road in the 
province of liajputana. 

10. Prove the ambiguous case geometrically. When C = 30° 
b = 16, c = 8, is the triangle ambiguous or not f 

11. Solve the triangles for which the following parts are given:— 

(«) a = 320, A = 66° 2' 62'^ 0 = 90° 

(h) a = 379-5, b = 564*8, A = 40° 32' 16^ 

12. Bach of two ships, half a mile apart, finds the angles subtended 
by the other ship and a fort to be respectively 85° 16' and 83° 45'. 
Find the distance of each from the fort. 


Snd gear. 

1. Explain the meaning of the following terms as used in the 
construction of wood-roofs: span, pitch, principal rafters, king-|>ostB, 
common rafters, ridge-board, purlins, pole-^ates and gutter plate. 

2. Draw the elevation of a collar beam roof truss for a span of 
20', rise -J- span, with the names and scantlings of different parts. 

3. Give a sectional elevation of a little more than half a king-post 
roof-truss, resting on 14." brick walls 20 feet apart, taking the follow¬ 
ing scantlings; wall plates 44" x 3", tie beam 9"x 3", principals 6 "n 3,* 
struts a"x 3", king-post 4" x 3", heel strap and stirrup iron 2" wide. 

4. Draw from the following details an elevation of a roof-truss 
for a 25' span; tie beam 4"xl0", principals 5"x4', struts 4"x2", 
king rod round iron. 

5. Give an elevation of a trussed-rafter roof-truss for a span of 
20', rise 4 span, with necessary details and scantlings of different parts. 

6. Draw skeleton diagrams showing the difference between a king- 
post and queen-post roof-truss, writing the names against the diffe^ni 

members. 
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7. PrOTeby diagrion «wt ten (A-B) 


8 . 


Show that:—(a) 


tan A —tanB gin (A—B) . 
tan A +tanB"“ Bin(A+B) ’ 


cot 50®= 2 BOO 10®. 


(4) tan 60® 


9. If <?>: 6 :: p: j, then —W** + 

T O ^ ^ • Y 

10. If X and y l&e unequal, and x have to y the duplicate ratio of 
d- s to ^ + 8, prove that s is a mean proportional between x and y. 

11. The faces of a p^amid on a s^axe base are equilateral 
triangles, a side of the base being 120 feet. Fin|^ the volume/ 

12. The slant side of the frustum of a right circular cone is 6 feet, 
and the radii of the ends are 7 feet and 10 feet. Find the volume. 


1st year. 


1. A person by selling goods which cost £14 per owt. at 2«. 9£rf. 
per lb. makes 6 per cent, more profit than he would have done if he 
hod sold the goods for £55 15«. 3fd. What was the amount sold ? 

2. Find the simple interest on £1271 4s, 5^d. for 327 days at 7f 
per cent. 


3. A man walks 35 miles partly at the rate of 4 miles an hour and 
partly at 5. If he had walked at 5 miles an hour when ho walked at 4 
and vice versi, he would have covered two miles more in the same time. 
Find the time he was walking. 

4. Find the square root of—3«® + -^ + ~ 5a + f |a®. 


5. Solve -083 (x- *625)= -09 (ar—*69375). 

Q. The opposite angles of any quadrilateral inscribed in a drcle 
are together equal to two right angles. 

7. A triangle is inscribed in a circle. Show that the sum of the 
angles in the three segments exterior to the triangle is equal to four 
right angles. 

8. If two chords of a circle out one another, the rectangle con¬ 
tained by the segments of one shall be equal to the rectangle contained 
by me segments of the other. 

9. To what uses are the following put: cast-iron, wrought-iron, 
steel, copper, lead, sine, concyete and quick-lime ? 

10. Describe with sketches the following: queen closer, king closer, 
bond, hoop-riron bond, footinp, damp-course, oorbelsj offsets, jambs 
and bHIji. 

11. Sketch a segmental suroh and name its different parts. 

12. Print in italics: To draw a oirok of a given raditb whioh shall 
touoh another given circle and a straight line. 
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JONB. 

Uth year. 

1. Define <»loriaietry, Britisb thermal unit. Describe briefly with 

a diagram Bunsen^s ice calorimeter. What is m^t by t^rmal 
capacity ? The specific heat of platinum bein^ *033, how much aft the 
temperature of 280® P. will be suffioient to raise 20 lbs. of water from 
42° to 70®? • 

2. Define saturated steam, dry saturated steam, su^rheated steam. 
State the essential differences between jet and surface condensers. 
Steam enters the condenser at a temperature of 183® P. The temper¬ 
ature of the hot-weU is 120°, the condensing water enters at a 
temperatifire of 60°. Piud the amount of condensing water required 
per pound of steam (1) with a jet condenser, (2) with a surface con¬ 
denser, the dischMged water being at a temperature of 100®, 

3. A h’eavy particle is projected with a velocity V in a direction 
making an angle 0 with thff horizon. Find expressions for (1) time 
of flight, (2) greatest height, (3) horizontal range. At what angle 
must the particle be projected qo that (1) the greatest height, (2) Sie 
horizontal range is a maximum ? 

4. When any body is moving with uniform velocity in a straight 
line, what do we know concerning the forces acting on it ? 

What constant horizontal force is required to stop a train of 120 ton 
moss running at 60 miles an hour (1) in 2 minutes, ^2) in 300 yards? 

5. A beam 40 feet span supports four loads of 6,1, 2 and 3 tons, 
situated at distances of 10, 18, 32, and 36 feet, respectively, from the 
left abutment. Find the maximum bending moment, and where it 
occurs. Also draw the shearing stress diagram. 

6. In the above question draw the curve of bending moments by a 
purely graphical method, and show tow the bending moment at any 
point can be obtained. 

7. One end of a rectangular beam of oak, 10 feet Jong^ 4 inbhw 
wide and 6 inches deep, is fixed in a wall. What lo^ oistribnted 
over its length will break it, the co-efficient of rupture of oak being 
5 tons ? 

8. A wrought-iron girder of I section rests on two abutments 
placed 60 feet apart, and is uniformly loaded with 1 ton per lineal foot, 
mclttding the weigtt of. the girder. Find the section^ area of the 
flanges u the depth of the girder is 10 feet. The safe resistahoe to 
compression and tension of wrought*iron is 4 and 3 tons, rwpostively. 

9. Describe Eiohard’s fhdicator, and point out prerieely the 

mechanism by which the pencil is eotuated, ^ving the reason lor &e 
epecial consiAiiotion. The barrel, of such an indicator is 2,indbes in 
diameter, and it vibrates through | of revolution. The area of the 
diagram is 3| square inches, and the indfoato;^ pen^oil poTes^,!; inoh''fQr 
30 lbs. variation in pressiue, the diameter of piston =* 18 stroke 

=s 2 feet. Find the I. fl. F. when the engine is making 30, mofe^ns 
per minute. 
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10. Describe a method of obtaining the brake horse-power of an 
engine, and state the advantages to buyer and seller of adopting this 
method over that of nominal or indicated horse-power. An engme is 
making 150 revolutions per minute, the diameter of the brake pulley 
being 4 feet, and the pull on the brake 50 lbs.; what is the B. H. B.? 

11. What is the meaning of the term cam? Find the form of 
the cam t^at will give three upward and three downward strokes to a 
rod moving through a length of 3 inches, the velocity ratio of the 
handle and the rod being constant. 

12. What is a swash plate ? What will be the length of the stroke 
of a swash plate when the distance of the rod from the ends is 3 inches, 
and the plate has an inoHnatioa of 45° to the direction of itSfaxis ? 


3rd year. 

Compare the properties of ordinary 'and red phosphorus. Form 
the salts of orthophosphoric acid with the following metals:—Calcium 
(dyad), silver (monad), iron (triad), tin (tetrad). 

How is arsine prepared? Give the formula of borax. What 
minerals contain silicon dioxide ? 

2. What would a thorough study of each metal include ? To what 
elements is the name metal usually given ? How is pota-^sium iodide 
prepared ? Give its properties. Give Leblanc’s method for making 
soda. Under what circumstances was it devised? 

3. What is lime? How is it prepared? What happens when 
lime is treated with water? What is mortar? What takes place 
when mortar is exposed to the air ? What promotes this action ? 
Give the flame reactions of K, Na, Ca, Sr, Ba. If the K flame is 
masked by the Na. flame, what is done to get over the difficulty ? 

4. (a) Find the specific heat of a substance OSgras., of which at 
14,^ when immersed in 250gms. of water at 15,“ give a resulting 
temperature of 26®. 

{b) Find the result of mixing 29 parts of water at 7® with 
85 parts at 16°. 

5. Lead melts at 326*. Its specific heat is *0314 in the solid and 
•0402 iij the liquid state. Find what mass of copper at 0° will be 
raised 6° by pouring on it 3y0 gms. of melted lead at 380® ; specific 
heat of copper = '0949. 

6. A litre of alcohol measured at 0° C. is contained in a brass 
vessel weighing 120 gms., and after being raised 60® is immersed in a 
kilogramme of water at *12® contained in a brass vessel weighing 
210 gms. The temperature of the water is thereby raised to 30®. 
What is the specific heat of alcohol? Specific gravity of alcohol is 
*8; specific heat of brass is 4. 

7. Describe fully the contents of the report of a *^oomplet6 road 
project, and mention the drawings that are to aooompaiiy such a 
report. 
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8. Describe fully the method of oonsolidftting a road surface 
metalled with broken stone. 

9. (a) Find the area of a regular polygon in terms of its sides. 

(d) Fiud the radius of a circle inscribed in a triaugle in tenhs of 
the sides of the triangle. 

10. In any isosceles triangle, C being the vertical angle, show that 
area x 32 Cos."* ~= Siii,2A x (2a+ c)®. 

11. Enunciate And prove the proposition known as the parallelo¬ 
gram of velocities. 

12. A man swims across a river with a velocity of 3-6 feet per 
second, an3 the velocity of the current is 10’5 feet per second. If the 
river be 972 feet broad, find how far the man is carried down by the 
current. 


year, 

1. Draw the skeleton diagram of a king rod roof truss with struts* 
the details of the joints and members to be shown. 

2. Draw the line diagram of a queen rod roof truss, and give 
details of the joints at the feet of the main struts and of the joint 
at the head and foot of a queen rod. 

3. Draw complete in all its details the elevation of a trussed 
rafter roof truss with one strut. 

4. Give an elevation of a little more than half of a trussed rafter 
roof truss with three struts. 

6. Give details of the joints at the feet of the rafters and struts 
of the roof truss in question 4. 

6. Fignre (/), Plate IV is a line diagram of an ordinary iron :^f 
truss. Give sections of the parts A, B, C, D, E, and a sketch of any 
method you know of for connecting these pieces together. 

7. Prove that — (a) cos 2A = 2 cos® A — 1 = 1 — 2 sin* A 
=co8* A • sin* A. 


(6) Cos 3 A = 4 cos® A — 3 oos A. 

... o A 3 tan A — tan* A 
(.) tan8A = - 

8, Prove the following relations(a) Cot (45° —' A) = 
seo2A + tan 2A. 


(d) Cot B = oosec 2B + oOt 2 B. 
9. Show that (a) 


008 8^— sin 3& 


sin ^ + oos 

/IV /AKo i_ ^ — 2 oosec 2A — Sec A 
(4)Cot>(46 


1 — 2 sin 2^. 
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10. The base of a prism is an equilateral triangle, each side of 
which is 4 inches ; find the volume of the solid obtained by outting of a 
piece of this prism, so that the sum of the parallel edges is 42 inches. 

11. The ends of a prlsmoid are rectangles, the oorresponding 

dimensions of which are 12 feet by 10 feet and 8 feet by 0: feet.; the 
height of the prismoid is 4 feet; the prismoid is divided by a place 
pamlel to /he ends and midway between them. Find the volume of 
each part. , , 

o 

12. The radius of the'base of a cone is 4 inches. Find the height? 
so that the volume may be equal to that of a sphere with diameter 
4 inches. 


Id year, 

I « 

1. What sum lent at compound interest will amount to £033 6s. Bd, 

in years at 2| per cent. ? « 

2. At what rate per cent, will the interest on £3,729 7s. Qd. due 
4 years hence be equal to the discount bn £4,061 14s. 4|d. for the same 
time? 

3. Solve (» — &)«?;+ {a h) y — 26^ 

(« + 6) » — (a — y = 4ff6. 

4. A man spends £5 in buying two kinds of silk at 4s. 6d. and 
4s.>a yard. By selling it all at 4s. per yard he gains 2 per cent.; 
how much of each did he buy ? 

6. In a given circle to inscribe a triangle equiangular to a given 
triangle. 

6. A B 0 D E is a regular pentagon, and AO, BE intersect at H. 

• Show that (1) AB = OH = EH; (2) AB is a tangent to the circle 

ciropmscribed about the triangle B^O ; (3) AC and BE out one another 
in medial section. 

7, The parallel sides of a trapezoid are respectively 8 feet and 
14 feet. Two straight lines are drawn across the figure parallel to these, 
so that the four are equidistant. Find the lengths of the straight 
lines. 

. 8. The perimeter of a semi-cirole is 100 feet; find the radius. 

0. What is meant by natural bed, hammer dressed, and chisel draft 
stones, and underpinning? 

, 10. Sketch a scarf joinil; well adapted to resist tension and com* 

{sression, and another tor^^ transverse straim .. , 

11. 'What is meant fay^dovetail having, botching, cogging, and 

wedging ? . Give sketches. ‘ ; 

12. Within the given square ABCD to inscribe the largest eq^- 
lateral triangle it will contain. 
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July. 


M pear. 


1. What ia tha valua of the uiiit of boat in 

JOionagwaxpands aemstprewttia, why dcaa itg fSf 

Draw the diagram of tha dyhndar and piaton of a donldo-aotiijg at^aitt** 
angina. What ia the r^ultant force on the piston P What la titw 
differenoe-between a high-pressure and low-pressure engine P» . 

2. Show how to oonvert potaasinm ohr9xnate into diohromate rad 
diohromate in chromate. How can yon show that the ohromatea 
are good oxidising agents P 

Giya ttie formulae of a1um» iron aliun, and chrome alum. How 
would you test a sample of water for lead in solution P 


3, Give the oxides of lead. If red lead be treated with nitric acid, 
what takes place P Give the equation of the reaction when lead per* 
oxide is treated with hydroohlgrio acid. 

How would you distinguish between stannous aud stannio com¬ 
pounds ? 


Give the properties of gold and platinum. 

4. A rectangular block of brass has the following dimensions at 
60° oentigr^e; length = 40 cm., breadth = 16 cm., depth = 10 cm. 
What are its dimensions and volume at 26° P Co-effioient of linear 
expansion =s ‘0000188. 

6. 146 ccm. of air at 72°C and 480 mm. occupy what volume at 
89® and 600 mmP 


6. (a) Find the result of mixing 36 parts of ice at 16** and 5 parts 
of steam at 200°. 

(6) Find the specific heat of a substance 100 gm. of which at 
160®, whetj immersed in 300 gm. of water at 16°, give a, 
resulting temperature of 25°. 


7. What are zigzags? Discuss their general adoptioif. 

8. Describe the construction of a cliff gcdlery with sketch. 

9. Show by sketches how the common rafters are trimmed and the 
lead gutter formed at the back of a chimney penetrating a doping 
roof. 

10. A local train mdces its run of 13 miles rad hack once In etrery 
two hours, stopping half a minute at each of 14 intermediate stains, 
and 10 minutes at either terminus. What is its average velocity when 
in motion P 

11. Hhiinciate the trst two laws of motion and dm la^ of 
Gravitation. Define inertia, mpsa and momentum. ^ ^ - .? 

12^ A well is 659 f^t deep. Find raproximetely the time wfiich 
will elapse between dropping a stone into the rad hewing the 
sound of the splash. Take the veiomty of sound as l,ll8 few'par 
second. ' , 
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^nd yeto'. 

I. Give half inside and half ontaide elevation of a Venetian 
window^ Bnith an inside elevation of the style and a vertioal section 
tluough the v^es. 

%, Draw the inside elevation of a ghused window with; folding 
sashes, giving a vertioal section through one of the sash-bars. 

3. Givb half inside and half outside elevation of an ordinary 

panel window with fouj* leaves. * 

4. Explain, by sketches, the construction of a solid framed 
window with oentre-hnng sash. 

0. Figure (^), Plate IV is a plan showing the rolled-iron ortjss girdprs 
of a floor running into the main girders over the head of a column. 
Draw a section through AB, showing in elevation the head^ of a 
column, the mode of attaching the cross girders ,to the main girders, 
and'the main girders bolted to the column. 

6. Show how to find the distance of an inaccessible object by 
means of a rhombus. 

7. The diameter of a sphere is 18 feet; the sphere is divided 
into two segments, one of which is twice as high as the other. Fiud 
the volume of each. 

8. A pyramid on a regular hexagonal base is trimmed just 
enough to reduce it to a cone. Show that lather less than iV of the 
original volume is removed. 

9. Solve the equation (a) Sin 26 + ^ = I; 

(5) tan 2a = 3 tan a. 

10. Prom 2*483269 take 3'742891. {b) Divide 14*432962 by 6. 

II. (a). Given log 2=*3010,300; find log (gio) (^) Solve the 
equation a* 

12. On a given straight line descaabo a segment of a circle, contain¬ 
ing an angle equal to a given reotiliaeol angle. 


lat year. 

. 1', Find the alteration in income occasioned by shifting £3,200 
afeook from the 3 per cents, at 861 to 4 per cents, stock at 114^, the 
brokerage being i^th per cent, on each transaction. 

2. A, B, and C are partners; A receiving ftbs of the profits, and B 
and 0 sharing the remainder equally. A’s income is increased £220 
when the profits rise from 8 to 10 per cent. Find the respective 
ogpitals invested, 

34 Solve sJ®~«y+2/®s=76. 

flj+y —14, 
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4. Triangles whioh are equal in area, and'which have ene angle, 
of the one equal to one angle of the other, have their rides About we 
equal angles reoiprooally proportional. Convetaelv, trian^es which 
have one angle of the one equu to one imgle ol the other, 
rides about wese angles'reoiprocolly proportional, are equal in area: 

h: liSach siii^hf Ai^einbUs is 84 4hd t^e the disgtorit* 
is 24 feet: find th4 


6. The sides of a triangle are 13; 14, and 19 feet. Finq the perjpen* 
diottlar from the opposite angle on the side of 14 feet^ 

7. ’ The radius of a circle is one foot. * Find the area of a Aguiar 
polygon of eight sides inscribed in the circle. 

8. ' ^etch a four-panel door, naming its several parts. How are 
the pt^rts put together ? 

9. Explain how the several joints are made in the above door, with 
sketches. 


10. Describe the following panels, with sketches: moulded and 
flat, flush, solid, and raised. 

11. Ins(n'ibe a square in a regular pentagon. 

12. Construct a scale of 8 miles to an inch to read furlongs. What 
is the representative fraction P 
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APPRENTICE DEPARTMENT. 

ANNUAL'EXAMINATION, AUGUST 1896. 


Arithmetic and Algebra. 


Istf 2nd, and 3rd pfara. 


1 


1. Simplify— 





i-n 3 

4|—3f/ 7* 


2. («) Divido *0063612 by 2*052; (6) find the sum of 2*418,116, 

3 009, *7364, 24*042; (c) express the sum of *83 of 13«. id. and *138 
of £1>4 as the decimal of £5. 

3. Find by Practice the value of 11 cwts. 3 qrs. 23 lbs. at £4-5-6 
per <mt. 

4. In what time will £1,275 amount to £1,549-11 at 3^ per cent, 
per annum P 

6. Find the discount on a bill of £368-8 drawn 9th September 
1875 at three months and discounted on 5th October of the same year at 
6 ppr cent. 

6. EesoTVe into factors (a) 4o®+28a+49; (6) SOa;^ — 32a?^^; 

(c) — a®+2ry — 2*2—1; (rf) 

7. Find the H. 0. D. and L. C. M. oiz^ —10<r — 8, 

*» + 6j?*-|-llaf+6, 4-4*® —' 11a* — 30, 

8. Extract the square root of (a) 16—6^7 } (b) 9 — 24a —68a* + 
ll2a» 4- 196 tt< 


9. 


Simplify 


'v/§ (l+ ^3 (v'B - ly 


10 . 


Solve (a) — 


•2ar —7 
21 



X — 4 




(6)3x —2y=;7 I 
Xpss^O I ‘ 

(<ff a?® + 2^ jp* 4* 6® “ 24 — 6®. 



ANMVAl- EXAUlSAVUd^t ^^396. 1813 

Geometry and Mensuration. 

[Ist year—Omit 11 and 12; 2Dd and 3rd years—Omit 6 and 9.1 

1. In a right-angled triangle the square d^oribed on the hypo¬ 

tenuse is equal to the sum of the squares described on the otiber two 
sides. , ' ^ ^ ^ 

2. Ha straight line be divided equally, and hiso unequally, the 
sum of the squares on the two unequal parts is twice the sum of the 
squares on half the line and on the Une between the points of section. 

3. If two chords of a circle out one^another, the rectangle con¬ 
tained by the segments of one shall be equal to the rectangle contained 
by the segments of'the other. 

4. Besoiibe a rectilineal figure which shall be equal to one and 
similar to miother rectilineal figure. 

6. If from, any^ external point P two tangents are drawn to a 
given oirolej whose centre is O, and if 0 P meets the chord of oontaot 
at Q, then the rectangle 0 P. O Q is equal to the square on the radius. 

6. (a) The chord of half an are is 2 feet 6 inches, and the diameter 
of the circle is 4 feet 2 inches; find the ohord of the are. 

(i) The perimeter of a semi-circle is 100 feet; find the radius. 

7. The side of a square is 85 yards, and a path 10 yards wide goes 
round the square outside it; find how many stones, each 1 foot 4 inohes 
long by 10 inches wide, will be required to pave the path. 

8. Each side of a rhombus is 32 feet, and each of the larger 
angles is equal to twice each of the smaller angles. Find the area. 

9. The radius of a circle is 15 feet; find the area of the two parts 
into which it is divided by a chord equal to the radius. 

10. The carpeting of a room twice as lon^ as it was broad at, 5 
shillings per square yard cost £6-2-6, and the painting of the walls 
at 9d. per square yard cost £2-12-6 ; find the dimensions of the room. 

11. Find the number of cubic feet in a regular hexagonal rpom, 
each side of which is ’20 feet in len^h and the walls 80 5eet high, and 
which is finished above with a roof in the form of a hexagonal pyramid 
15 feet high. 

12. A. bowl is in the shape of a segment of a sphere; the depth 
of the bowl is 9 inohes, and diameter of the top of the bowl is 3 feet; 
find to the nearest gallon the quantity of water the bowl wiH hold. 


Triqonomitry. 

[2nd year—Omit 11 and 12; 3rd yjpar—Omit 2 and 9.] 

1. F^c plain the differmit methods that ore usually adopted for the 
measurement of angles. 

One of the angles of a quadrilateral is another iS 60 grades, and 
a third is equal to three-foUrths of two right angles; express all the 
angles in degrees. 
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2. Prove the following;— 

(a) Cos X + Sin x tan x s 8eo. x> 
{b) Cot’c/ — oos* d = cot’fl? oos*i/. 


3. From the top of a hill there are observed two consecutive mile* 
tones on a horizontal road running from the base. The angles of 
epression are found to be 45°.and SO**. Find the height of the hill, 

4. Fm^ general value of which satisfy the following equa< 

ions:— » 

(fl) 2 sin ^ = tan'0; {b) tan** ^ + 4 Sin ^(9 = 3. 

6. Prove the following: — 

(1) Sin (A. + B). Sin (A~B) = Sin** A — Sin® B. 

(2) 2 sin (j; + y) oos (*— y) = sin 2 a: + sin 2y. 

6. Prove that— 

, . Sin A — sin ^ , A B 

W ^ - 2 — 

(b) Oos d — cos 5 d = 2 sin '3 ^ sin 2 0. 

7. Show that sin (180* + A) = — sin A and sin (90° + A) s= 
308 A. 

8. Find the value of sin 3A and cos 3A in terms of sin A and 
508 A respectively 

9. Show that the logarithm of a product is equal to the sum of the 
logarithms of its factors. 

« 1 /i\ 8 j:,4 —X 2x —1. 

10. Solve:--(!) a 6 =c 

(2) i!_ = 8 ) 

f ^ X = 3 yJ 

i 

11. Prove -he following for a triangle:— 


( 1 ) 


Sin A sin B 


a 

(2) ^ cot; 

Q 

(3) b cos® 2 + e 008® = 


B 


tan 


sin C 

c” ‘ 

0—A 


=S 9 . 


12. Show how to solve a triangle completely when two sides and 
the included angle are given* 

Two sides of a triangle are to eaob other as 0; 7 and the included 
angle is 64° 12'; determine tho other angles, having given- 

log 2 = *30103. L tan 57° 54' = 10*2025256. 

Z tan 11** 16' = 9*2993216, L tan 11° 17' =? 9*2909a64. 




AtfNVAX. BXAMlI^ATtOS, 1896. 1^ 

Dynamics. 

Srd year, 

1. Define motion, speed, tmifonn Ispeed, variable speed. ‘ViH^en is- 
the spe^ of a point oalled its velocity ? State and prove the jwfyg^n of 
velocities. 

2. Find the resultants of the following pairs of velocities at an 
angle of 60° (a) 10 and 3^, (6) 2 and’ 2f, (c) 4a? + 2 and 2a? (3a? + 2), , 

3. A boat is rowed in the direction of right across a river with a 
velocity of six miles an hour. The river has a velocity of five miles an 
an hour, and is two miles broad. Find how far the boat will be carried 
down by the time it reaches the opposite bank and the time it takes to 
reach it. 

4. ^ Define acceleration. A stone is thrown vertically upwards with 
a velocity of-.128 feet pOr second; find the greatest height and the tiine 
of reaching it. After how long will the stone be half way on its 
descent ? 

5. A particle whose initial velocity is 16 feet per second moves for 
6 seconds under a uniform acc^eration, and acquires velocity of 21. 
Find the acceleration, the average velocity, and the space described. 

6. , Define force, and state when a force is determined. Define ineru- 
tia, mass, momentum, unit force. Explain the equation to mg, 

7. A stone weighing 5 lbs. is dropped from a balloon at rest , and 
reaohra the earth after 18 seconds.. Find the momentum with iriiioh it 
strikes the earth and the height of the balloon. 

8. Define energy, work, foot-pound, foot-poundali horse-power. 

A turbine of 15 horse-power transforms 60®/^ of the energy of a 
waterfall into useful work. If the height of the fall be 150 feet, find 
what weight of water falls per second. 

9. Show how the behaviour of the common pendulum illustrates the 
principle of the conservation of energy. 


Ghemtstay. 

Srd year. 

[Eqaations should be given wherever possible. Make jour ansWMS aborfc, 
and give clear sketches of all apparatus mentioued.j 

1. What is oxidation ? Give three examples of oxidation, one at 
the ordin^ temperature and two. at. a red heat, and give equations 
representing the'^«niioal.rea<^ions taking place. 

2. Find, the amount of lead theoretioally obtaiirable. % 

tion of. 1 of pure galena. 

3; Oaloulate p<^ntage composition of pure macblei 

4. How would you prepare chlorine gas («' on the small soaTe, (5^ 
on the large scale; for maKing bleaching powi^ ? 
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5. How iQucli gaseous hydrogen chloride would be required to pro* 
duoe 500 c.o. of hydrogen (measured under the same conditions), and 
how could you obtain the hydrogen from a given quantity of dry hydro¬ 
gen chloddeP 

6. What is an acid, an alkali, a base, a salt? Give examplefi/^ 

7. How may the presence of carbon dioxide in the air be detected ? 

What volume of carbon dioxide ,at 760 m.m. and 0 0. weighs 440 
grams ? 


Surveying. 

2nd and 3rd years. 

1. Construct the following scales:— 

C'*) szirTS to show miles and furlongs; 

(6) a diagonal scale of to read to fe‘e: 

2. How do you— 

(a) Test the accuracy of a measuring chain 

(i) Make it of correct length T 

3. Describe in full detail how to avoid an obstacle in a chain line, 
and to pick up the correct chainage on passing it. 

4. Describe how you would conduct a ohaia-and-prisruatio compass 
survey of a plot of ground like the College compound 

6. Explain the permanent adjustments of an ordinary dumpy level. 

6. Why is it an invariable rale when levelling along the centre 

line of a proposed road that readings must be taken at the end of every 
chain ? ^ 

7. In ’ running a line of levels between two bench marks the 
instrument was set up three times and the following readings were 

• 1st setting up, 4*56 on B.M. 6*1, 7*4, 11*2, 8‘51; 

2nd sbtting up, 7*31, 5*2, 9*4, 0*5, 6*47; 

3rd setting, up 10*82, 9*7, 6*4, 3*26 on B.M. 

Buie a field-book and enter above readings. Find out the difference 
of level between the two B.M ’a and give full arithmetical checks. 

,8. Show two ways of calculating the area included in a complete 
circuit of five lines. 

9. The main horizontal scale of a theodolite is divided directly to 
I degrees; show how to construct a vernier to read to | minutes. 

10. Obtain an expression for the error due to curvature of the 
earth. How is this altered s® as to allow for refraction ? 

What is the greatest distance from which a light 100 feet high is 
vifflble at sea to an observe^ standing on the deck of a ship 16 feet 
out of water? Illustrate by a diagram. Diameter of earth^,000,000 
feet. 

t2ad year to answer 1, % 3» 4, 6, 6 , 7; Srd year to answer 2, 5, 6 , 7,8, », WAJ 
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ANNUAL EXAMINATION, 1896. 

Physics. 

Bfd year, 

1. ' What do you mean by saying that— 

(fl) the specific heat of platinum is 0’0314; 

(6) the heat of combustion of carbon is 8080; 

(c) the maximum pressure of aqueous vapour at 25PO is 23*56 
mm. of mercury ? 

2. What is the theoretical efificiency of a reversible engine whioh 
works between 350°3?. and 60°P? 

3. The mechanical equivalent of heat is 778, if the pound, the foot, 
and the Fahrenheit degree are the units used.^ What is its value, taking 
as units the kilogram, the metre, and the metigrade degree ? 

1 iiietre!=39'37 inches, 1 kilogram=2,205 lbs. 

4. The heat of combustion of a certain kind of coal is 7250. How 
much water can be evaporated from and at 100°0 by one owt. of that 
coal, if one-third of the heat is lo^t by radiation, convection, and conduc¬ 
tion? 

6. Clearly distinguish between radiation, convection, and conduc¬ 
tion of heat. 

6. State the laws of fusion. 

7. In what engineering problems would you have to take account 
of the expansion of solids ? 


Engineering. 

^ndy and 3rd years. 

1. What do you understand by the term “hydraulieity of lime,” 
and on what does it depend? Distinguish between quicklime, hydraulic 
lime, and hydraulic cement. What is mortar ? How is it prepared and 
used? 

2. For what purposes are the following metals used in building 
construction: cast-iron, wrought-iron, copper, lead, and zinc ? 

3. What are the points that you should have in view in |ormiAg 
timber joints? W^hat are housed-tenon, tusk-tenon, oblique tenon, 
and stub-tenon P Give a sketch of each. 

4. Draw freehand the following joints and mark on them the 
scantling of timbers:—^Wall plates 4|*'x S'' at the angle of a building 
by halving, bridging joist 8*'x2|"with a binder 14^x ll** by notching; 
joint in the tie beam by fishing, tie-beam 3j3*'x 18"; joint in the same 
tie beam by scarfing. 

6. Show by sketches the difference between coursed rubble 
masobry and tubhle masonry btiilt up to courses. 
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6. Figure M), Plate IV is the outside elevation and section of the 
front wall of a brick house. Draw the same, adding a string course, 
window sills, and cornice with blocking course, all made of stone. 

7. What is the use of footings in the foundation of ^ wall? 
What rules should be observed as to the projection, width and thick¬ 
ness of the courses in footings ? Alter the foundation of the wall in 
Figure (4), Plate IV and draw the same with footings as necessary, 
marking the width and thickness of the courses on the sketch. 

8. What is a damp course? What are the materials used, and 
how are they laid ? Show the position of a damp course in the wall in 
Figure (h), Plate TV. 

9. How are copings formed, and of what materials ? Sketch the 
different sorts of copings as used on brick walls. 

10. Name and sketch the different forms of arches used in 
masonry. Discuss the merits and demerits of each kind, end mention 
the case in which each is particularly useful. How would you fix 
the rise and thickness of an aroh, and on "d^hat do they depend? 

11. What are retaining walls, breast walls, revetments walls, and 
counterforts, and where are they used ? Give sketches to make your 
answer more clear. 

12. Figure (t), Plato IV is the plan of a part of a first-floor room 
in a dwelling-house, the boards being carried on common joists 10" x 
trimming joists and trimmers 10" X 3". Give a vertical section through 
A-A, showing a brick trimmer arch anl a lath and plaster ceiling. 

13. The roofing of the house in Figure {/>), Plate IV is supported on 
wooden king-post roof truss of 20' span in the clear. Draw the 
elevation of the truss only to the following dimensions;—Principal 
rafters 6" 5^4", tie-beam 9|"x5", struts 3g"x2|", king-post S'^xS", 
ridge board 8"xl|"; purlin^, b^xS*; pole plates 8"x6", common 
rafters, 4" x 2", gutter plate 4" x 2", gutter bearer, 3" x 2"; slate boards 
I" thick, eaves to project 18" beyond wall; wall plates 4|"x3", rise 
of noof I span. 

14. Draw the sectional elevation of the roof in Figure (A), Plato IV 
adding countess slates 20" x 10", lap 3", the nail holes on the elate 
being at o distance from the bottom of the slates equal to the gauge + 
the lap + half an inch. Show also the stone cornice and blocking 
course with the lead gutter and flashing. 

. 15. ’ Draw the skeleton diagram with the details of the joints of the 
iron roof truss that may be substituted for the wooden one of the house 
in Figure (A), Plate IV. 

16. Describe fully what you know of well-foundation for bridge- 
piers. 

17. Name the successive operations and the drawings and estimates 

required for a complete road, project, and describe briefly how the road 

is lined out and constructed. 

* 


[1st year will anaw-er 1, 2, 3, 4, 6, 6, 7, 8. and 9; and 2nd year—1, 3, 8 , 6, 7, 
8, 12,13, and 15; 3rd year—1, 2 , 7,10, 11, 14 15,18, and 17.] 
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Drawing. 

Ist^ 2ndy and 3rd years. 

1. Construct an equilateral triangle equal in area to a square of 1| 
inch side. 

2. If a side of the square in question 1 represents a length of 37| 
feet, draw the scale showing yards and diagonally spaces of 6 inches j 
and find from the scale the len^h of the altitude of the tria\igle in 1. 

3. A map is 1^6 inches long and 30 inches broad: it represents an 
area of 25 acres; draw the scale of the nlap to show poles, yards and 
diagonally feet 4,840 square yards = 1 acre. 

4. Construct an elliptic figure, major axis 3| inches, minor axis 
21 inches, by means of arcs of circles, and draw a tangent to the curve 
at a given point. 

5. Dro,w a ‘oiroltf equal in area to the sum of three circles of 1 
inch diameter each and tiisect it by concentric circles. 

6. The perimeter of a triangle is 5 inches, the vertical angle is 70% 
and ono of the sides is half the base. Construct the triangle. 

7. The plan and sectional elevation of a stationery case with two 
vertical partitions are shown in Figure (»). Plate IV. Draw an elevation 
on a line parallel to a’y, making an angle of 40° with a, b in the plan. 

8. The sector in Figure (Z ), Plato IV is the development of the ouived 
surface of a cone and the chord that of a hue on its surlaoe; determine 
the plan and an elevation of the cone when resting with its base on 
the ground, showing the line on its surface. 

Note.— First year will answer qiiestions 1, 2, 3, 4, 6, 6. 

.Sooond year „ „ 1» 2 , 3» 4, 6, ft, 7. 

Third year „ „ 7> o* 


Estimating. 


^nd and 3rd years. 
Plate V. 
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APPRENTICE DEPARTMENT. 

FINAL EXAMINATION, 1896. 


Arithmetic and Algebra, 


1. Simplify 


5|of-I of + i) 


2. Find tlio value of *714285 of £12.13-1U- + *2142857 of 
£9-1-6 + *5 of £9-10-11. 


3. A & B enter into partnersliip.^ A puts in £2,100, B £1,500. 
Four montlis after 0 enters tlio firm witli £2,TOO. At the end of the 
year the profit is 10 ®/q on the whole capital. What share of the profit 
belongs to each ? 

4. A person sells Consols at 98| and realises £2,000. He 
then invests the amount in the 31 Vo Bailway stock at 93|. What is 
the change in his income ? 

5. A note for £500 drawn 9th March at 3 months is discounted 
11th April ® 8Vc* What is received for the note ? 


6. Add together 7*4683, 95*48347, 4*648965, *0004. 

7. SunpUy («) ^ 22 


8. Solve (a) 


/,xl*t*\/6 l^ 4-\/3 2^/^-|-l 

(j) + 

2ir -f 8g a; 

9 + J 


2-v/3 2 + ^3 

a^+16 _7a! 2-18a! 

86 ""12 17;r-32 


(b) x{y + s) = 2fl!, y{z + x) — bj z{x y)=ic, 

. 9. !Pind the L. 0. M. of + a -f ar* -H a® -f- a!^x -f- o® and 
afi — aa^ + a*x — a® and the H. 0. F. of 11^ — 9aa^ 

— a^x'-^ — and IS®** — lOax^ — 2a^x^ — a^. 


10. Extract the square root of (a) 61 —28^3 
(i) 6 fl* J* + 7o* J* 4 - S — 6«* 4* + «!• 

11. A number consisting of two digits is multiplied by 4, and the 
product is less by 3 than the number formed by inverting the digits; if 
it be multiplied by 5 the ten’s digit in the product is greater by 1, and 
the unit’s digit is less by 2, than the unit’s digit in the original number. 
Find the number. 
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Geometry and Mensuration. 


1. Prove that the straight lines drawn at right angles to the 
sides of a triangle from the points of bisection of the sides meet at the 
same point. 

2. If a straight line be divided into any two parts, prove that the 
sum of the squares on the whole line and one of the parts is equal to 
twice the rectangle contained by the whole line, and that part together 
with the square on the other part. * 

3. Prove that, in any quadrilateral thg sqfiares on the diagonals 
are together equal to twice the sum of ttie squares on the straight 
linos joining the middle points of opposite sides. 

4. Prove that the opposite angles of any quadrilateral figure 
inscribed in a circle are together equal to two right angles, 

5. If from the vertical angle of a triangle a straight line be drawn 
perpendicular to the bilse, prove that the rectangle contained by the sides 
of the triangle is equal to the rectangle contained by the perpendicular 
and the diameter of the circle described about the triangle. 

6. Each side of a rhombug is 32 feet, and each of the larger 
angles is equal to twice each of the smaller angles. Find the area. 

7. An equilateral triangle and a square have the same area. 
Compare their perimeters. 

8. The side of a square is 12 feet; the square is divided into 
three equal parts by two straight lines parallel to a diagonal. Find tho 
perpendicular distance between the parallel straight lines. 

9. Every edge of a pyramid on a triangular base is 1 foot. Show 


that tho volume of the pyramid is of a cubic foot, and that the 


volume of any pyramid on a triangular base which has all its_ edges 
equal may be obtained by multiplying the cube of an edge by . 


10. The ends of the frustum of a pyramid are equilfi||tei*a'l triafigles, 
the lengths of the sides being 6 feet and 7 feet respectively, and 
the length of a slant edge of the frustum is 9 feet. Find the volume. 


Trigonometry and Hydrostatics, 

1. Find the values of the sines of the angles 45°, 60°, 1^0°, 
Express your answers in decimals. 

2. Prove that (1) cos. (A + B)=cos A cos B—sin A sin B, * 

(2) sin. 3A=3 sin. A—4 sin® A. 

3. Show that in a right angled triafiigle, in which 0 is the right 


(1) sin ® ^ = 



(2) tan “^ 2 ® 


a — 5 
a + 5 
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4. Given the sides of a triangle, find ifs area. 

•^PP^y yo^ formula to the case of the triangle whose sides are 7, 9 
and 11 inches. 

5. A B is a straight h-ngth of 500 feet along the bank of a river 
and 0 an object on the opposite side. The angle BAG is a3®*26' and 
ABC 47® 86'. What is the breadth of the river P 

6. Givpn (1) L sin. 37° 17'=97822984 and L sin. 37°-18'= 
9 7824613, find L sin. 37° 17' 47'." 

(2) Lcos. 48®6'=9'82<1667G and L cos. 48° 7'=9-8245267, find 
L oos. 48° 6' 34". 

7. Show that the surface of a heavy liquid at rest is horizontal. 
If the liquid covers a large extent of surface, is this statement ‘correct ? 

8. Find the direction and magnitude of the resultant pressure 
on a body immersed in a liquid. Five cubic inches of iron, of specific 
gravity 7 8, and 3 cubic inches of cork, of specific gravity '24 are 
fastened together and completely immorfied in water at the ends of a 
string. Find the tension of the string. 

9. State Boyle’s Law. 

An air bubble at the bottom of a pond 10 feet deep has a volume 
of 1 cubic inch. What will be its volume at the surface, the barometer 
standing at 30 inches ? 

10. Describe the action of a syjjhon. 

The lower end of a syphon at first discharges freely into air. It is 
then sunk one foot in water. What effect will this have on the dis¬ 
charge P 


Statics and Dynamics. 

1. What is change of velocity? A point revolves in a circle with 
unit'speed. Find the change of velocity during an interval in which 
an arc of 30° is described. 

2. Prove the formulae v=V + at, S=Vt + 4®t^ v®=V^4-2o8. 
The speed of a train is reduced from 40 miles to 10 miles an hour, 
whilst it travels a distance of 150 yards; if the retardation be .uniform, 
find how. much further it will travel before coming to rest. 

* 3. Show that if a mass m move in a circle of radius r with velo¬ 
city .under the influence of a force / tending to the centre of the 

cirole, then/=w—. 

4. Find the horizontarpressure on the rails when a 30-ton engine 
runs at 40 miles an hour on a curve of a mile radius. 

6. Find the resultant of two like parallel forces. A straight 
uniform rod is 3 feet long; when a load of 5 lbs. is plt^ped at one end 
it balances about a point 3 inches from that end; find the weight of the 
rod. 
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6. A unifonn rod can turn freely about one of its ends, and is 
pulled aside from the vertical by a horizontal force acting at the other 
end of the rod, and equal to half its weight; at what mdination to the 
vertical will the rod rest ? 

7. Define stable, unstable, neutral equilibrium. Define the 
moment of a force about a point. Show that a couple cannot be 
balanced by a single force. 

8. Find the conditions of equilibrium on the inolined,plane when 

the power acts horizontally. , 

9. Draw a diagram of a system of pullies in which (1) W=6SP. 

(2) W=11P. 


Engineeuinq and Applied Mechanics. 

1. Write a specification for 1st class brickwork with lime and 
Burkhi mortar as regards— 

(а) The materials to be used, 

(б) The procedure to be adopted in laying. 

2. What are the points to Jse observed in selecting timber for uso 
in engineering construction? 

3. What are the more important iron ores ? 

How is pig iron reduced from an oxide ore ? 

4. How would you construct a pier of a bridge in a river 6 feet 
deep, whose bed consists of a firm clay ? Give any necessary sketches 
to illustrate your answer. 

5. If a test piece of timber 1 inch square in section and supported 
on bearings 1 foot apart is just broken by a load of 700 lbs. applied at 
the middle, determine the side of scantling necessary for the beams 
of a terrace floor 20 feet span to cariy a uniformly distributed load of 
14 cwta. per square foot, tbo beams being 3 feet apart centre to centre. 

6. A reservoir wall 10 feet in height supports 8 feet of water. 
The dimensions of wall aro— 

thickness at top 2| feet. 

face batter 1 in 10 

bock batter 1 in 5 (water presses against this). 

Investigate the conditions of stability of the wall, weight of water 
= 62‘5 lbs. per cubic foot, weight of masonry = 125 lbs. 

7. Describe any method you know of making an artificial cement, 
and state what tests you would apply to know whether the cejnent is 
fit for use in work or not. 

8. A girder of 60 feet span carries a moving load of 1 ton per 
foot; find the maximum shearing force i2nd bending moment at 10, 
20, and 25 feet from one end. 

9. What load will a wooden pillar 10 ieet long and 5 inches square 
in section bear, if it be fixed at both ends ? The safe co-effident for 
compression is 1,200 lbs. and G in Gordon’s formula is 

Eight questions only to be attempted. 
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APPBENTIOE DEPARTMENT, 


Surveying. 

1. Given tlio angle of interseotion of the tangents to a onrve at 
starting and closing points, and the tangent lengths, show how to lay 
ont the curve by offsets from the tangents. 

2. The following portion of a level book represents a oomplete 
circuit. Fill up the columns for rise, fall, and reduced level, and 
check the work:— 


Number of 
station. 

! 

Back. 

lilt.' 

^Fore. 

< 

Rise. 

< 

Fall. 

Reduced 
• levels. 

REMA.&XS. 

B. M. 

3-43 

... 



■«. 

28‘C4 

B. M. No. 1 

1 

6-3.3 

- 

4-07 

*«• 


f 1 


2 

SCO 

... 

3-75 

... 

i 

(6 

ei 

... 

••• 

... 

1 

1 D'lli 

1 

... 1 

... 1 

■ 1 

1 

... 

B.M. 

... 

... i 

8-27 

1 

... 

... 

B. M. No. 1. 


... 

... 

, 

... 

, 

... 

«•« 


3. If the error in the above circuit occurred in reading the back 
staff on station 2, show the corrections that would have to be made in 
the column of reduced levels. 

4. Draw full size a portion of a level staff from 2‘80 to 3'00, and 
mark on it a height representing 2'96 feet. 

5. Construct a diagonal scale of -j^^th to read to 10 feet. 

6. The interior angles of the A A B C are to be observed by a 
theodolite which is erected to begin with at A. The theodolite at this 
station is so arranged that when the cross wires intersects the flag at B 
the leading is^ zero. When the upper plate is undamped, aud the 
telescope directed to 0, would the observed reading record the interior 
angle B A C or not? Give reasons for your answer. 

7. Draw a scale whose R. F. = -j-Vl-h and attach a vernier to it to 
read to inches. 

8. Construct a scale of 264 feet to an inch, and draw a square 
which represents four acres on this scale. 

9. . In the compass attached to a level, at what graduation on the 
are is the north point of the magnetic needle usually fixed? What is 
the reason of this ? 

Mechanism and the Steam Engine. 

1. Give a sketch of a theoretically perfect indicator diagram, and 
heace explain what defects are revealed by means of thes^ diagrams. 

2. How is the horse power of an engme determined ? Distinguish 
between Nominal, Indicated and Brake Horse Power. 
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3. Demonstrate the necessity for the use of a fly wheel in a 
Bin rle-acting steam engine. If it is moving too rapidly, sketch and 
explain any method you know of controlling it. 

4. A bicyclist, weighing 140 lbs., is riding a machine weighing 
40 lbs. at the rate of 20 miles an hour, if the road offers a resistance of 
1 per cent, of their combined weights, what horse power is he exerting ? 

5. Neglecting friction, what weight may be lifted by, two men, 
each exerting a force of 4Q lbs. on the handle of a crab winch of the 
following dimensions— 

length of handle li feet; 

pinion attached to handle has 12 teeth ; 

diam,eter of drum 1 foot; 

spur wheel attached to drum has 72 teeth; 

pitch of teeth = li inches. 

6. Sketch the winch described in the last question. 

7. What is a cam ? How would j’ou construct one to give a 
uniform backward and forward motion ? 

8. What are the laws that' govern the construction of a set of 
change wheels for use with an ordinary screw-cutting lathe ? 

Give skeleton sketches of— 

(a) a force pump, 

(b) a common suction pump, 

(c) a steam pressure guage. 


Drawing. 

1. Draw lines from a point A at every 10° from 0^ to 
Make the line at 0° two inches and the line at 360° one inch in 
length. Mark off lengths on each of the other lineq proportional* to 
the angular distance of each hue from 0“ and 360°. Find the required 
lengths by construction only. 

2. In a rectangle 3'' % 2" place an ellipse and mark plainly its 
major and minor axes and its foci. 

3. On a scale of represent a cylindrical column 150 in 
height and 50' in diameter by plan and elevation. Find, by oonstruo- 
tion, the area of thin sheet lead required to cover the curved surface. 

4. Construct a diagonal scale to measure accurately to 5 linear 
feet on a plan where one square inch repre8e;it8 10,000 square feet. 

5. A right-angled «Ta joint is made with cylindrical tubes of 

6 

thin sheet zinc 2* in diameter. Draw the development of cadi of the 
arms (a a) and (6), (i scale). 

6. Give drawings of a dovetail joint between two 4*x8*' beams, 

at right onglea. « 
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APPRENTICE DEPARTMENT, 


Chemistry. 

Equations must bo given wherovor possible. 

1. What are the chemical difforencoB between quicklime, slaked 

lime, and whiting or chalk? By what simple test can whiting be 
distinguished from lime ? * 

2. Give the composition and two definite and distinctive proper¬ 
ties of (a) cast-iron, (6) stool, (c) galvanized sheets, (rf) tinned-iron 
sheets, {e) brass, and (/) soft solder. 

3. What is the chemical action which takesi place during tho 
burning of coal on a forge-hearth ? What volume of air measurj'd m 
litres at 0°C and 76 cm. pressure, containing 21 per cent, of ox\ goii by 
volume, is required to completely bum two kilograms of pure oiiarcoal? 

4. Find the percentage composition of ferric oxide. 

6, Give a short account of the commercial production of cast-iron. 

6. IIow would you prepare nitric acid and how would you obtain 
from it nitric oxide ? 

7. How would you make hydrogen chloride gas ? How would you 
prove that the gas you obtained consisted of hydrogen and chldrino ? 

8. Acetylene gas is represented by tho formula Cjj H,. Give in 
your own words an exact account of all that is meant by this formula. 


Physics. 

1. What is tho meaning of tho statement—the heat of combustion 
of a certain kind of coal is 6,850, the centigrade degree being the unit 
difference of temperature; by what number is tho calorific power of 
that same sample of coal exprossod, if temperatures are measured 
by tho Fahrenheit thormoraotors ? 

2. How much water can be theoretically evaporated from and at 
lOO^’O by tho heat given out by ono ton of the coal referred to in ques¬ 
tion 1 ? Show that the water evaporated in a boiler would actually bo 
considerably less. 

3. The temperature of tho hot well is maintained at 45°C, the 
temperature of the condensing water is 25°C; the steam enters at a 
temperature of 55°C. Find the amount of water for condensing 1 lb. 
of steam under the given conditions. Latent heat of steam at 55“0 
about ff68. 

4. Describe Joule’s experiment on tho conversion of work into heat 
by th4 friction between water and a system of vanes. 

5. Describe an experiment which illustrates oleotrostatic induction. 

6. By what methods edn o steel rod he mognetisod? 

7. How would you construct a Daniell’s coll P Explain its action. 

8. What do you know dhout the telephone ? 


Estimating. 
Plate 71. 
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MISCELLANEOUS CERTIFICATE HOLDERS. 


Names. 

Gopal Chunder Coondoo 
Gopal Chundra Mookerjee 
Kami Chundra Bose 
Judoo Nath Seal 
Khettra Mohan Bose 
Khettra Nath Bhattacharjce 
Mohendro Nath Bose 
Mohes Chundra Bose 
P. Neuville « 

Kadhica Narain Ghose 
Sarruth Chundra Ghose 
Tincowtie Ghose * 

Dino Nath Sen 
Mothura Nath Chattorj?^ 
Jadub Chundra Do 
H. Adams 

Womes Chundra Ghose 
Baikantha Nath Do 
E. Gibbert 
Shib Chunder Mullik 
Madhub Chundra lloj, a a. 
llamruttan Mozomdar, b.a. 
Bholanatb Das 
Dhones Chundra Boy 
Bam Kissen Mookerjee 
J. D. Beglar 

Badhica Proaad Mukerjee 
Rally Rumor Coondoo 
Resliub Lai Bose 
J. Bobinson 
A. Adams 

Bama Charan Framanik 
J. O'Flaherty 
W. A. Smith 
A T. Atkinson 
E. James 
A. Dubus 
Radar Nath Las 
Ashutosh Mittra 
Foorno Chandra Sarkor 


Date. 


( Not traceable. 


J 

1862. 




ti 


1863. 


• «if 

• 99 

• ••• >» 


ft 

ft 


• •• ••• f» 

1864. 

••• 19 

••• f» 

• •• ••• 99 


Assistant Enoineebs. 


Name. 

I Year. 

Bemabes. 

( 

1 

2 

3 

M. Ring 

1 

1865 

Snporintending £ngmeer« Bnrmoh. 

H, P.Drano 

1865 

Be tired. 

N. A. Bichard Chambers 

1866 


C. Twidale 

1866 
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UISCGLLANEOUS CERTIFICATE HOLDERS. 


AsSMTAKX ENGIKBUaS—COSC/ti. 


' NiiUB. 

1 

1 

Year. 

Bbhabes. 

1 

^ i 

8 


5 Jay Goml Eakliit 
Biiola Wp.tli Banerji 
Moliatap Chunder Mcllick 

I 

Eaj Chandra Ghoee. 

Gopal Chandra Boso 

10 0. J. Middleton 
J. H. Toogood 

F. Murray 

S. H. Jewett 


J, M. Harman 

16 G. J. Joi-eph 
John George Pcw 
Bhuggobutty Charan Gangooly ... 

Jogendra Chandra Aich 
Nando Gopal Banerji 
20 Mohendro N ath Bagchi 
Lalit Mohun Basack 
T. B. Byers 
P, W. Byers 

Kapileswar Bhattacharjee 
25 mta Frosono liai 

Mritunjoy Bhattacharjee ... 


1866 
• 1866 

1867 Sui'«reyor and Assessor, Calcutta 

Municipality. 

1868 Supervisor, Public Works De- 

partment. 

1868 Sub-Engineer, Jessore Division 
Public Works Department. 

1870 Deceased. 

1871 Executive Engineer, Public 

Works Department, Bengal. 

1871 Executive Engiheer, Public 

, Works Department. 

1871 Executive Engineer, Assam, and 
Manager, C. 0. S. Bailway, 

• Chittagong. 

1871 Executive Engineer, North- 

Western Hallway. 

1871 District Engineer, Bareili. 

1871 Betired. 

1876 Supervisor, Public Works De¬ 

partment, Bengal. 

1877 Calcutta Municipality. 

1878 District Engineer, Purulia. 

1879 District Engineer, Howrah. 

1881 Also passed L.C.E. 

1881 Ditto. 

1881 Ditto. 

1881 

1882 Supervisor, Public Works Depart¬ 

ment, Bengal. 

1882 Engineer to MahoraniSumomoye. 


Lisi of Students who hnve passed the theoretical part of the examination for 

the License in Civil Engineering. 


H. M. Adams 
Mothura Nath Chatterjee 
Baikantbanath De 
Jadub Chandra De 
Umesh Chundra Ghosh 
Diha Nath Sen 
Mohendra Lai Chandra 
Hem Chandra Chatterjee 
Kunjabihari Chowdry 
Bholanath Das 
Motilal De 

Bamesh Chandra Ghosh 
Parbatty Charan Mittra 
Benode Chandra Mukerjee 
Bam Krishna Mukerjee 
I’undit 8urya Kumar 
Dhaneschandra Boy 


1861 

1861 

1861 

1861 

1862 

1862 

1862 

1862 

1862 

1862 

1862 

1862 

1862 

1862 

1«62 

1862 

1862 
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C, Twidalo 

T. Patterson 

Gopal Chandra Daw * 

* 

J. D. Douglas 
6 J. Joseph 
J. Atbinson 
Nolin Bohary Ghoso 
Hem Kuntta Deb 

Baj Kumar Mookerfi 
10 Kcdar Kiath Boy 

Qrish Chandra Das 
BuJhoo Sukhar Banorji 
Kooraram Bay 
Gopal Chandra Ghosh 

16 Preo Nath Ghose 
Chandra Bhusnn Datt 
Hem Chandra Mitter 
Tarincy Charan Sircar 

Trailokho Nath Sircar 

20 Charn Chandra Bose 
Thackoordas Ghosh 
Akshoy Krishna Bose 

Badha Nath Sen 
Soorendro Nath Gupta 
26 Sasi Bhiisan Mitra 
Giris Chandra Bhor 
Kcnaram Bose 
Chandra Seekhar Das 

Kisori Mohan Mookerji 
30 Haran Chandra Chatterji 
Chander Coomar Chatterji 
Bajendro Nath Neof^ 
Priya Nath Mookerji 
Bajendro Lai Sarkar _ 

35 Mohini Mohan Bagchi 
Uma Charan Banerji 
Dalai Chand Rana 
Amerto Lai Boy 
Bures Chunder Gangooly 

40 Atul Krishna Mookerji 
Behari Lai Das 
Puma Chandra Chatterji 

Kedar Nath Gangooly 


Sub-Eiigineer, Puhfic Works Do- 
^partment, Bengal. 


Supervisor, Public Works De¬ 
partment, Bengal. 

Supervisor, Public Works De¬ 
partment, Bengal. 


Survey Teacher, Bankipore. 
Suh-Kngineer, i?ublic Works De¬ 
partment, Bengal. 


Ditto 


ditto. 



Sub-Engineer, Public Works De¬ 
partment, Bengal. 

Suijervisor, Public Works De¬ 
partment. 


Supervisor, Public Works De¬ 
partment, Bengal. 


District Engineer, Dacca. 


Sub-Engineer, Midnaporo District 
Board. * 

Bibtrict Engineer, Balasoro. 


Calcutta Municipality, 

Supervisor, Public Works De¬ 
partment, 


Sub-Engineer, Public Works 
Department. 
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Sub* Engineers— cmcld. 


Name. 

Year. 

Bemabks. 

1 

2 


MohendiTO Nath Bagchi 

1877 

District Engineer, Howrah. 

46 MohendpoNath Bhattacharjee... 

1877 

i. 

BamLalBhar * 

1877 


Kadharomone Guho '. 

lh77 

Teacher, SuVroy School, Dacca. 

Abhay Charan Datt 

1878 

Calcutta Municipality. 

FakirChand Mookerjee 

1878 

Overseer, District Board, Dar- 
bhanga. 

60 Sasi Bhusan Bbattacbarjce 

1878 


Brojo Lai Sett 

1878 

Sub-Engineer. 

Charles William Merton 

1879 

Bam Das Bbattacbarjce 

1884 

Public '• Wofks t Department, 
Bengal. 

V. S. Vinoy* 

1896 

e * 

65 Bhubonosh Chuckerbutty* 

189'> 


Apurbo Dbono Bay* 

1896 

< 



* Also holds Foreman Mechanics and Upper Subordinate certificate, vide pago 163. 


Foreman Mechanics and Upper Subordinates. 



Ashini Kumar Mookerjee 

• •» 

1883 


A. E. DeSilva 

«& • 

1883 


W. Traise 

• «• 

1883 


W. M. Halloran 


1883 

6 

F. Alone 

• • 1 

1883 


H. Gilbert 

f • • 

1883 


J. B. Moorbouso 

• • • 

1883 


E. B. Walker 

■ • • 

1883 


H, Bryning 


1885 

JO 

C. PeViera 

• • • 

1886 


T. Bolston 


1885 


Shoshi Bhusan Ghosh 

<«* 

1885 


Shai^ Suddor Ali 

f • • 

1886 

• 

G. Branscombe 

• • • 

1886 

16 

i 

Boni Kauta Biswas 


1886 


Sarat Cbundra Boy 


1886 


Jogesh Chnudra Bose 

i 

■ ■« 

1886 


jua^oni Nath B41 


1886 


Basanta Kumar Ghosh 

••• 

1887 

20 

BaghupBti Banerjeo 

A. Cuerden 

• •• 

1887 

1887 


Public Works Department, 

Burmab. 

Public Works Department, 

Bengal. 

Public Works Department, 

Bengal. 

Overseer, District Board, Benares. 

Public Works Department, Assam. 

Foreman, North-Western Bail- 
way Workshops, Lahore. 

Calcutta Municipality. 

Overseer, B. S. Bail way, Swebo. 

Calcutta Municipality. 

Public Works Department, Bur¬ 
ma. 

District Board, Chapra. 

Burma Public Works Depart¬ 
ment. 

Overseer, Arracan Division, Bur- 
ma. 

Paridpur Munioijpality. 

Chittagong Public Works Depart¬ 
ment. 

Public Works Department, 
Bengal. 

District Board, Mymensingh. 

Midnapore Technical School. 

District Board, Purnea. 

Overseer, North-Western Pro¬ 
vinces. 
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Harilal Sanyel ... 1887 Faridpnr District Board. 

O. A. Browno ... 1887 Public Works Department, 

. Burars. a 

,J. C. Damzen . ... 1887 East Indian Bailwim Allahabad. 

25 W. Gomes .. 1887 Overseer, Public Works Depart. 

” inent, Mandalay. 

Tranoda Churn Mitlra ... 1887 Calcutta Public Works Depart* 

meut. 

J. II.Boy ... 1887 India General Steam Navigation 

• Company’s steam-ship Xac^oto. 

Upendra Nath Ganguli ... 1887 Deceased. 

Tuniram Borua ... 1887 Assam. 

SO Bbuban Chundia Bahcrjee ... J888 Employed. 

Nogendra Nath Cbakravarti ... 1888 Public Works Dopartment, 

Bengal, Railways. 

Jodunath Biswas ... 1888 Sub-Overseer, Public Works De¬ 

partment. 

E. Martin ..." 1888 Eastern Bengal State Railway, 

Lungi, Uttdgc-Budge. 

lleralal Pal ... 1888 Surveyor-General’s Office, Cal- 

. ciitta. 

35 Kesliub Lai Ch.'iltcrjee ... 1888 Kiddorporo Dock. 

R. ^J^gers ... 1888 Foreman. Lahore Workshop. 

O. Hodge ... 1888 Overseer,MidiiaporeMunicipality. 

Batta Krishna Singli 1888 Public Works Department, 

Bengal. 

Harish Chandra Pal ... 1888 Public Works Dopartment, 

Bengal. 

40 Ashutose Bhatfacharjeo .. 1888 (’hiltagong Public Works Depart¬ 

ment. 

A. E. Linton ... 1883 East Indian Railway. 

G. Morris ... 1888 Public Works Department, 

tlheera Punji. 

A.Bonnar ... 1888 , 

Surendronatb Mitlra ... 1888 Deceased. .j 

45 Sarat Chundra Bose ... 1889 Burn & Co., Howrah. 

P. Westerling ... 1889 Deceased. ' 

C. Hottinger ... 1889 Overseer, Public Works Depart¬ 

ment, Touugoo. 

Kartick Chunder Bose ... 1889 Private work.s, Calcutta, 

H. Michael ... 1889 Mackintosh, Burn & Co. 

60 Degumber Hui ... 1889 District Board, Muzaffarjmr. 

Bohini Kumar Bhattacbarjee ... 1889 Overseer, Public Works Depart¬ 

ment, Burmah. 

G. M. Gregory ... 1889 Clerk oC Works, Balang-Padang, 

Perak. 

Jogendra Nath Ganguli ... 1890 Survey Teacher, Patoa College. 

Nripendra Nath Bose ... 1890 Phblic Works Department Sub- 

Overseer, Bengal. 

56 Srlmauta Ch. Chaudhri ... 1890 

Broiendra Kumar Dass ... 1890 Overseer, Karremgunge. 

D. W. D’Cruze ... 1890 Way Inspeetor, S. 1. By., Tri- 

chonopoly. 

C. J. Homer ... 1890 Overseen Public Works Depart¬ 

ment, Burmah. 
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MISCELLANEOUS CBETIFTCATK HOLDERS. 


Namb. 


Year. 


Bgmakes. 


1 



3 


M. 



G. F. Hettinger 


1800 

60 

J. S. O’Connell 

1 

• • • 

.1890 


Sreekantc. Hoy , 

• •• 

1890 


1 

Homesh Chunder Dutt 

4 

1890 


Modhu Sudan Adhicary 

« • • 

1890 


Surjee Kumar Chalterjce 

• •a 

1890 

66 

Rojoni Kanta Deb 

• •• 

1890 


Upendra Nath Hazra 

• •a 

1891 


Panch Cowri Mnkerjeo 


1891 


Satis Chundra Mittra 

• • • 

1891 


J. G. Dolmar 

• «a 

1891, 

70 

Gyanendra Nath Banerjce 


1891 


Kristo Dhone Ghoso 

• »a 

1891 


B. D. Clark 


1891 


Haran Chundra Biswas 

aa • 

1891 


Hari Narayan Sarknr 

aaa 

1891 

76 

Chandra Kanta Chatterjeo 


1891 


A. H.Smcllio 

• a. 

1891 


Mothnra N ath Laliiri 

• a a 

1892 


Protap Chander Ghoso 

aaa 

1892 


Sidheswar Shaha 

aaa 

1892 

80 Upendra Nath Datt 

• a* 

1892 


Dwark Nath Bose 

aaa 

1892 


Gopal Chander Sen 

aaa 

1892 


Fazlnl Karim 

a a a 

1892 


Surerfii Chander Bancrji 

aaa 

1892 

85 Beiioiie Bchary Roy 

aaa 

1892 


Surjya Coomar bamouta 

aa. 

1892 


Deb Lai Gbosal 

aaa 

1892 


Tara Pado Bunerji 

aaa 

1892 


Bhola Nath Do 

a a t 

1893 

DO J. Morrison 

... 

1892 


Battu Krishna Mookorjoe 

a a a 

1893 


Sotish Chander Pratnanik 

aaa 

1893 


J. Wise 

*a a 

1898 


Norendro Nath Chatterjee 

... 

1893 

96 Hera Lai Sarkar 

• •• 

• 

1893 


Gonesh Chander Chuckerbutty 

1893 


Bossunto Knroar Roy 

»a • 

1893 


Aswini Kniuar Sen 

• •a 

1893 


Overseer, Public Works Depart¬ 
ment, Hassin Division. 

Deceased. 

Ovenecr, Local Board, Pirojpnr, 
Barisal. , 

Sub-Overseer, Public Works De¬ 
partment, Bengal. 

Sub-Overseer, Public Works De¬ 
partment, Bengal. 

Kasbipore Municipality Sur¬ 
veyor., , 

Sub-Overseer, Public Works 

‘ Department. 


Private Workshop, Sibpur. 
Overseer, Public Works Depart¬ 
ment, Arrah. 


Public Works Department, 
Bengal. 

Superintendent, Technical School, 
Bangpur. 

Overseer, District Board, Kanchi. 

Sub-Ovcrsecr, Public Works 
Department, Bengal. 

Superintendent, Burdwnn Techni¬ 
cal Scliool. 

Public Works Department, Burma. 

District Hoard, Dacca. 

Survey Teacher, Cuttack. 

3rd grade Overseer. Burma. 

Ditto ditto. 

Public WorksDcpartment, Burma. 

3rd grade Overseer, Public 
Works Department, Ehnrda. 


Public Works Department, Cora 
milla. 

Head Master, Technical School 
Purnea. 

District Board, Hooghly. 

Match Factory, (Calcutta. 

3rd grade Overseer, Public Worka 
Department, Madras. 
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Nams. 

Year. 

Bbuabes. 

1 

2 

3 

Ti&conri Biswas 

1803 

Head Master, Teehnioal School 



jUymensingh. 

100 BHtipendlro Bhusan GuDROoly ... 

1893 

District Board, Buudwan. 

Sotisu Chander Baksi • 

(894 

Orerseer in the State Bailways. 

Bisseswar Mookerji 

1894 

Oyerse'er in the State Bailwayi. 

Sarat Chander Hazrah ... 

1894 

• 

Hera Lai IT^eogi ... 

1894 


lOB Surendro Natu Dutfc 

1894 


Stiresh. Chander Mozoomdar ... 

1894 


Snrendro Nath Bose 

1894 


Bepin Behary Sen. Gupta 

1894 


W. F. Gardiner 

1896 


110 Mati Lai Paul* • 

1896 


M. C. Fetters 

1896 


J. Parsons *• ... 

1895 


Barada Eanta Maznmdar 

1896 


Upendra Nath. Bosu 

1896 


116 Nani Lai Sarkar ...* 

1896 


Annada Charau Guha 

1896 


W. Jordan 

1896 


1). Lemon 

1895 


Jyotish Chander Chakervarti' ... 

1896 


120 Kally Krishna Paul 

1896 


E.V. Aguilar 

1896 


* Gopal Prosad Chatterjoa 

1896 


Durga Pada Bosu ... 

1896 


Sita Nath Ghosh 

1896 


126 C. Tibhetts 

1896 


Barroda Prosad Ghosh 

1896 


W. S. Viney* 

1896 


8rish Chandra Nandi 

1896 


Bhubonesh Chnkrabuttj* ... 

1896 


130 Sydney Ernest Ansell 

1896 


Apurba Dhone Roy* 

1896 


A^hutosh Bose 

1896 


Upendra Nath Bhattacharjee ... 

1896 


A. "Wilsen 

1898 


135 Anath Nath Mukerjee ... 

1896 


D. Showers 

1896 


Sarat Chander Dawn 

1896 


Abdul Haque 

1896 


Peary Lai Bhattacharjee ■ ... 

1896 


140 Norendra Chander Aich 

1896 


A. J. Chater 

1896 


B. Young ... 

1896 


Jagadish Chander Bose 

18 6 


W. Glynn 

1896 



> Alco holda 6ab«EiiffiaMr8 oertiAo&t*, v(de page J4d. 
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MISCZLLANBOTJS CEBTIFICATE HOLDERS. 


List of Passed Apprentices who obtained Guaranteed Appointments as 
3rd grade Overseers^ Railway Branch. 



Bhola N&th Do ^ • 

Tara Pado Banerji 
Bata Krishna Mookerjeo 
Aswini Kumar Sen 
Sotisli Chnnder Bnksi 
Bisseswar Mookerji 
Mati Lai Pal 
Srish Chnnder Nandi 


JV.A.—Any ina/'curacies in above list should b« broufthi. to tbo notice of the Principal. Passed 
apprentices out of employ should register their names and addresses in the Principal’s oflico. It is 
particularly requested that on any apprentice Bellin': an sflit'Oiritmciit or chanfcinp his appointment, 
the information be forwarded to the Principal for incorporation in the UolleRe Calendar. 


Otbbseebs. 


J. Kelly •< 

Boycunt Nath Boy 
Chandra Coomar Chatterji 
Gopal Chander Daw 
6 Ashootosh Mitra .. 

Nctro Gopal Ray 
Khetter Nath Ghosal .. 

H. E. B. Fox 

Kartic Chandra Ghose ,. 

30 Eojoney Cant Mookerji 
Lanl Gopal Banerji 
Kally Prosono Mozoomdar 
Kally Das Das ^ ... 

7iem Chandra Banerjeo 
16 Kristo Chandra Gupta 
Bakhal Dass Chatterji 
Galaih Ahmed 
Mohendro Nath Mullick 
Kaylash Chandra Mookerjeo ... 
20 Brindaban Chnnder Ghose 
W. I. Dukes 
Bashi' Bhnsan Chatterji 
' Gopal Chandra Mookerji 
Kassi Kantha Pramanik 
26 Jadn Nath Bose 
Saroda Charan Bose 
Shnrrat Chandra Sandal ... 

Nolin Bchary Ghose ^ ‘ ... 

Soshi Bhnsan Chatterji 

so Nogendra Chandra Mozoomdar 
Boodro Prosono Sing ' 

Hera Lai Mitra 

Toolsy Das Boy i«ft 

Bboggobutty Gangooly 


1866 

1866 

1865 

1865 

1866 
1865 
1865 

1865 

1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1867 
1867 
1867 
1867 

1867 

1868 
1868 
1868 
1868 
1868 
]86g 
1868 
1868 
J869 
1869 












MtSCBttANSOUS CERUBlOAtB HOtDSttS. 
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Otbbsbbbs— fottfif. 


Name. 


Year. 


2 


35 Bam Nath Bhattacharji 
Siddeshur Chatterji , 
Opeodra Lai Gu^ta 
Kristo Nath Bauhrji 
Narain Chandra Naug 
40 Sookmoj Miillick 
Edward Browne 
Otool Krishna ISfiitra 
Mutty Lai Mozumdar 
Sree Churn Boy 
45 Srinibas Bose * • 

Ooluck Nath Sen 
Tara Prasonno Mookerji 
George A. Laval 
Koylash Chandra Ohowdimry 
50 Bhobo Tara Ghoso 
Mohendro Nath Sarkar 
Avinas Chandra Mookerji 
Bania Charan Banerji 
Jogendra Lai Chatterji 
56 Umesh Chandra Banerji 
Baney Madliub Chatterji 
Aghore Lai Bose 
Sasi Bhusan Mitra 
Bepin Behary Mozoomdar 
60 Koylas Chandra Mitra 
Kedar Nath Chowdhury 
Hera Lai Mitra 
Mutty Lai Sen 
Monmotho N ath Chatterji 
66 Raj Krishna Mookerji 
Moti Lai Chowdhury 
Gnnga Charan Gangooly 
Kartickya Biswas 
Mohendro Lai Das 
70 Jet Narain Dutt 
Behari Lai Das 
Krishna Sakha Das 
Aughore Chandra Ghose 
Gossein Das Dutt 
76 A. Malcolm 

Sheik Azizar Buhmon 
Kunjo Behary Bose 
Moti Lai Banerji 
Priya Nath Mitra, No. 1 
80 Jotendra Krishna Basack 
Hem Chandra Mookerji 
Ganandra Prosad Boy 
Chhatradhor Ghose 
Jodu Nath Banerji 
65 Kalidhau Bhattacharji 
Godadhur Sen 
Frosonno Coomar Bose 


■ ■ • 
• « • 

« « • 


• • • 


• •• 
e»s 
#«• 


• • f 


• ■ « 


• •• 
e • • 

• t • 

• • • 

• •• 
• •• 

• t« 

« • • 

• • a 

• •• 
• •• 
••• 
• ft 


1869 

1869 

1869 

1869 

1869 

J869 

1869 

1870 
1870 
1870 
1870 
J870 
1870 

1870 

1871 
1871 

1871 

1872 

1873 
1873 
1873 
1873 
1873 
1873 

1873 

1874 
1874 
1874 
1874 
1874 
1874 
1874 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1870 
1878 
1876 
1876 » 
1870 
1876 
1876 


1 


Bbmabxs. 


3 
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4 


MISCELLANEOUS CERTIFICATE HOLDERS. 



Bsmabes. 



Charles William Merton 
Hari Natl! Sen Gupta 
90 Monmoliun Gliose ♦ 

Sasi Bhnsan I)utt •, ... 

Bam Lai Blior 
Chuni Lai Saha 
Lai Behary Iloy 
96 Bam Das Bhattacbarji 
Kedar Math Mozoomdar 
Avinas Chandra Champati 
Gholam Buhraon 
I'reo Nath Mookerji 
]00 Hem Chandra Nandi 

Brojo Lai Sett .j. 

Nivaran Chandra De 
Hari Das Chatterji 
Madhuh Chunder Chuckorbutty 
106 Debendro Nath Mookerji 
Khetra Mohan Mooherji 
Frank Hardy 
N. Cartland 
William Badford 
110 Daniel Farren 

H. Williamson ... 

Jowndro Nath Ghose 
A. \V. Gantzer 
Araal Chander Mullick 
116 Hari C'haran Mookerji 
Trojluckho Dhor 
Hem Chandra Dus ... 

Gyanoda Frosad Ghosal 
Apurvo Chandra Gangooli 
120 Pi^ya Nath Mitra 
Hari Das Ba^ck 
Behari Nath Sen 
Upendro Nath Banerji 
Upendro Nath Chuckerbutty ... I 
125 Nursing Chandra Mookerji 
Giria Chandra De 
T. B. Byers 

Sri Gopul Bose , 

Atul Chandra Banorji 
180 Nobin Chundra Ghose 
Goluck Chander Mookerji 
Jogendro Nath Gangooli 
Hari Charan Bose 
Norendro Nath Banerji .*.. 
136 Bama Charan Mullick 
Jogendro Nath Chatterji 
Asiitosh Ghosh ’ 

Amtti TJddin 
Abinas Chunder Boy 
140 Eapiloswar Bhattacharjee 


1876 
1’876 I 

1877 
1877 
1877 
1877 
1877 
1877 

1877 Overseer. Darjeeling. 

1877 Overseer, District Board, Gaya. 

1877 
! 1877 
1877 
1877 
187t 
1877 ‘ 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 Overseer, Public Works Dep 

1877 ment. 

1878 
1878 
1878 
1878 
187S 
1878 
1878 
1878 

1878 

1879 

1879 Sub-Overseer, Sone Circle, 

1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 

1879 

1880 

1880 Also passed L.O.B.**- 
1880 Passed for Assistant Engineer. 


Overseer, Public Works Depart¬ 
ment. 


Sub-Overseer, Sone Circle, 







MIBCBLLAMEOUB CBBTIFICATB HOLDBBS. 


im 


OVBBBBBBS—CO»eW. 


Mamb. 

Year. 

Ebmabes. 

1 

2 

3 

Nomi Churn Ghoso 

1880 


Gopal Chundor Bhattac^arje ... 

36^0 


Kusaick Lai Mukeriee 

1880 

» 

Lolit Mohun Basak 

1880 

P^.ised L.C.E. 

145 Pran Krishna Sen 

1880 

Ditto. 

Sita Frosonno Kai 

1880 

Ditto. 

Bishnuram Chakraverti 

1880 


Satva Churn Barprjee 

1881 

Ditto. 

Kali Krishna Mozoomdar 

1881 


150 Apurva Krishna Sen 

1881 


Kali Gopal Kudra • 

1881 


C. E. LefeWre 

1882 


Annoda Prosad Pal ,, 

1882 


Shama Churn Ganguli 

1882 


165 Akhil Chunder Marik 

1883 

Ditto. 

Lai Cband Mittra ... i 

1883 


Banku Behari Mukerjeo ... 


Ditto. 


Certificates granted under Director of Public Instruction’s No. 5, dated 


23rd July 189k< 


Third Grade Over8Eee3. 


Euloda Nanda Mukerjee 
PreoNath Koy 
Jadu Math Mittra 
Surendra Math Sen 
6 Troylocko Math Dutt 
Gopal Chnndra Koy 
Meoaran Chuodra Chatterjee 
Surja Kumar Kaa 
Makhan Lai Sarkar 

10 Chaiichal Chundra Banerjee 
Jogendra Lai Pal 
Notobar Ghosal 
Kaliprosonno Sen 
J. Morrison 

16 Mohindro Chandra Paul 
Gopeswar Boy 
GoDindo Chandra Boral 
Hari Mohan Mukerjeo 
Sachipati Das 

SO Jogeudra Math Ghotidbari 


• t • 

• a« 


» • • 
•at 

• •• 


1885 

1886 
1886 
1886 
1888 
1888 
1888 

1889 

1890 
1890 

1890 

1891 
1891 

1891 

1892 
1892 
1892 
1896 
1896 
1896 
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MiscnSLTjLNaotrs obutii'ioatk holders, 


S0B-OVES8EteRS. 


Naxs. 



Bsmxbks. 


Saroda CJharan Boso ^ ... 

Mohendrp Nath Bhattacharji ... 
Kally Kristo Dutt * 

Nilmoni Bancrji ' t 

BogRobutty Charan Gangooly ... 
Saroda Prosad Chatterji 
Audhor Chandra Boy Chowdhury 
Seddeslmr Mitra _ 

Kashiskur Mukerji 
Chandra Kanthi Mukerji 
Bhetra Mohim Palit 
Tarrack Nath Gangooly ... 
Shib Chander Banerji 
Bama Charan Boy 
Eshan Chandra Singh 
Mohendro Chandra Palit 
B.aj Krisen Ghose 
Bama Charan Banerji 
Kali Kristo Boy 
Kali Prosonno Mookerji 
Akhoy Kumar Roy 
Khetra Mohun Mitra 
Akhoy Kumar Cliowdhry 
Sosi Bhusan Dutt 
Kedar Nalh Chowdhry 
Surja Kantha Banerji 
Bam Doyal Boy 
Hari Lai De Chowdhury 
Jogendro Nath Mookerji 
Gris Chandra Banerji 
Dobendra Nath Hoy Chowdhry 
Bajendra Nath Biswas 
jlem Chundra Sarkar 
Chandy Cb«ran Satrah 
36 Bedhu Bhnsan Trevady 

Brindaban Chandra Mondul ... 
Annodo Charan Brahmo ... 

Nil Kantta Dutt ,., 

Dmes Chandra Sen 
40SitaNathGho.se 

Akin*Chandra Mookerji 
' Saroda Prosad Samonto 
lean Chandra Chowdhry 
Put'no Chunder Daw 
Abinas Chandra Mnllick 
Prosono Kumar Bose 
Gooroo Prosono Banerji * 
Kunjo Behari Bose ... 

Bomun Kristo Ghosh 
Brojo Pati Banerji « ... 

Modan Mohan By sack ... 

Bam Chandra By sack 
Motilial Banerji ... 


10 


16 


20 


25 


SO 


46 


60 


,1865 

1866 

1866 

1866 

1868 

1869 

1870 
1870 
1870 
1870 
1870 
1870 
1870 

1870 

1871 
187 P 
1871 
1871 
1871 

1871 

1872 
1872 

1872 

1873 

1873 

1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1874 
1B74 
1874 
1874 
1874 
1874 

1874 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 

1875 

1876 
1876 
1876 
1876 







MISOSLLANEOIJS CEBTIPICATK HOLDBltS. 


Sr B-OyEHSBEfis - concld. 


Name. 


BLamndra Kumar Ghose 
66 Israr Chandra Das 

Akhil Chandra Sen » 
Jogendra Nath Ghose 
Joy Krishna Chatterji 
Asvini Kumar Bose 
60 Arinas Chandra Eoy 
Ram Narain Pal 
Sri Kanto Sinha * 

Ram Doyal Pal 
Dharmodas Laha 
66 Chuni Lal-»Saha * 
Narain Chander Chatterji. 
Lai Behary Bay 
Chandi Oharan Hazra 
Govindo Chunder Eoy 
70 ITmes Chunder Sen 

Gopal Chander Bhattacharji 
Syma Prosad Rai 
Jogcndro Kumar Bose 
Hera Lai Mookerji 
76 Deno Nath Gui 
Arinas Chandra Bose 
Amieruddin 
Chuni Lai Mitra 
Kedar Nath Nag 
so John James FitzWilHam 
Chandra Kantha Basaek 
Upendra Nath Kanjilal 
W. Bowers 
Guru Doyal Knndu 
85 Kali Cbaran Mookerji 
Bepin Behary Bose 
Rama Charan Mookerji 
Romesh Chandra Sen 
Kaisiki Charan Gupta 
90 Atul Chandra Mookerji 
Bani Madhub Mnllick 
Arinas Chandra Roy 
Asutosh Chatterji 
Sudhamay Dutt 
96 Monmotho Nath Mukerjee 
Haripodo Chatterjee 
Siracfas Bhattacharjec 
Lai Chand Mittra 
Sarat Chunder Roy 
100 Annoda Prosad Sarkar 
Tarini Chum Boy 
Mohim Chunder Rudra 
BanwariLal Banerjee 
Chandra Kanta Bose 


Year. 


1876 

1676 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1877 
1877 

1 1877 
1877 
1877 
1877 
1877 
1877 

1877 

1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 

1878 

1879 
1879 
1879 
1879 
1879 
1879 
1879 

1879 

1880 
1880 
1880 
1881 
1881 i 


Femabks. 


Also passed as Overseer* 
Paisod L.C,E. 


I 


I 
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MISCELLANEOUS CERTIFICATE HOLDERS. 


Certificates granted under Directed' of Public Instruction’s No, 

dated 15th Mag 189^. 


SUB-OVBBSEEES. 



Year. 


Beuabes. 


Eaj Komar Ganguli *. 
Jadub Cliunder Chatterjee 
Bepin Behari Gupta 
Bitauath Bhuttacharjeo 
6 Kikunja Bebari Bose 
Bcjoy Krishna Mu kerjee 
Nritya Gopal Bhuttacharjeo 
Eaj Krishna Mandal 
Heera Lai Santra 
10 Chanchal Chundra Banerjeo 
Kaliprosontio Sen 
Baroda Kanta Thakoor 
Sidhoswar Mozoomdar 
Gopal Chundra Lahiri 
16 Upcnda Nath Sen Gupta 
Mohendra Nath Gossamy _ 
Kamini Kanta Bhuttacharjee 
Upendra Nath Chandr/i 
Annoda Churn Qhose 
20 Brotap Chunder Ghosc 
Daksliinaranjan Muchaddi 
Tarak Nath Chowdhry 
Soshibhusan Bhuttacharjee 
Pulin Behari Ghoso 
26 Brindaban Chundra Mukerjee 
Pulin Behary Shaba 
Jaggut Bundhoo Gupta 
Brojendra Nath Chatterjee 
Saroda Prosad De 
30 ^urendra Nath Banerjee 
Ashutosh Ohatterjee 
Nogendranath Chatterjee 
Lalbehary Koy 
Bebendra Nath Sen Gupta 
86 Jogendra Nath Ghoae 
Suriya Kumar Boy 
C. Baynard 
, Panchanun Ganguli 
Puma Chandra Uutt 
40 Da,kshineswar Chatterjee 
Sarat Chandra Das 
Jogendro Nath Mookerji 
Ashutosh Bhattacharjeo 
Punna Lai Banerji * 

45 Nekunjo Behari Gupta 


Bidhyi Bhosan Sen ‘ 

Sasi Bhusan Nag 
Behari Lai Ghose 
DebendroNathBbattaohanj No 
Bungo Lai Mookerji 


1886 

1887 

1887 

1887 

1887 

1888 
188« 
1888 
1888 
1888 
1888 
1888 
1883 
1889 
1889 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 

1891 

1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 


Iso passed as 3rd grade Overseer, 
Ditto ditto. 










IIIBOBLLAMSOUS CBUTTPIOATS HOLDEfiS. |<tl 


S CB-Ov K DSXBB8— 


Nakb. 



Bbhabes. 


Debendro Natb Bhattacharji 
Gokul Chandra Boy 
Keshub Lai Gangooly * 

55 Girindro Chandra Ohose 
Durga Pado Bose 
Ahshoy Samar Pa 
Bussick Lai Putt 
Peari Mohun M^korji 
00 Neebaran Chandra Pas 
Jotindro Srishna Bose 
Bepin Bihary Banerjfe 
Vishnu F\)do Ghosal 
AnandaKamPas • 

65 Umesh Chandra Pe 
Bepin Behary Bose 
Bhudeb Sondu 
Sosodhor Mondol 
Satyeudro Nath Chatterjee 
70 Kamini Sumar Ear . . 

Mohim Chander Pas 
, Badhika Mohun Das 
Ananto Lai Bose 
Sasty Pas Chatterjee 
76 Pebendro Nath Chatterjee 
Sarat Chander Barooah 
Banku Behary My tie 
Benode Behary Nandi 
SyamaCharan Mitra 
80 Sun jo Mohan Bis was 
Benode Behary Sanyal 
Goury Sunkar Mookerji 
Anukul Chander Lahiri 
Surendro Nath Chattorji 
85 Sushil Sumar Mookerji 
Satish Chander Chukerbutty 
Surendro Nath Chowdhury 
Nirmul Chander Banerji 
Bassanto Kumar Hay 
90 Sarat Chander Sarkar 
G. Pnkes 

Hari Pada Chatterjea 
Porosattam PUs 
Purga Pas Samanta ... 

96 Hari, Charan Das 

Jogesh Chander Bhuttacharjce 
F. Goodwin 
Bajani Bhnsan Boy 
Sedar Nath Mannoh 
100 Hari Satya Bosu ... 

Panchrnan J ash 
Gopal Das Mukherjeo 
Jounera Nath Putt ... 

Sita Nath Hoar 
105 Surandra Nath Ghosh 


• » 


1892 
1892 
1892 
1892 
1892- 
1892 
1892 
1892 
1892 

1892 

1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 
1893 

1893 

1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 

1894 
1896 
1896 
1896 
1896 
1893 
1896 
1896 

1895 

1895 
1893 

1896 
1895 

1895 

1896 


Public 

Bengal, 


Works Department, 









162 


MISCELLANEOUS CERTIFICATE HOLDERS. 


SuB'Otbbsesbs— concld. 


Nausb. 

Year. 

Bbvabes. 

1 


i 2 

3 

Fatik Cbtndra Ghose 

Narayan Das Mookerjee 

Akhoy Kumar Mookerjoe , 
Sailendro Natb Chatterjee * ... 
110 Atul Chandra Deb 

Probodh Chander Mitra 

Probodh Chander Sanyel ... 

J. II. B.odgerg 

Jotendro Nath Boy Chowdhoory 
116 Upendro Nath Bhattacharjoo ... 
Apurbo Krishna Do 

Hari Das Chatterjee 

Nibarun Chandra Bose 

Kishori Mohan Bhattacharjoo ... 
120 Akshoy Kumar Dutt 

Gokul Chandra Chatterjee 
Basanta Kumar Chatterjee 

2896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896'' 

1896 



Artisans, 


Hem Chandra Dntt 
Bhakunda Butt 
Deo Bam Dutt 
Boop Bam Dutt 
6 Bondo Lai Gogai 
Furna Chander Gogai 
Asoph Tega 
SodSnknd Subarno 
Subman Tega 
10 Johan Churka 
Amoas Tcrkey 
Mattoon Mankal 


• •• 

• •a 

• • • 

• • • 
• •• 
• • • 

• « • 

• •• 
••a 
• •• 
aa I 


1889 

1889 

1890 
1890 
1893 
1892 
1896 
1896 
1896 
1896 
1896 
1896 










ACCOVNTi. 


m 


ACCOUNTS. 


Examination qualifying fyr admission to the Subordinate Accounts Branch 
, for Ifth Grade, P. ]^. P* 


SOBJBCTS. 


Pull marks. 

Hinimum 
pass znarks 

Writing (neatnessj, clearness, and 

rapidity) 

... 100 

60 

Dictation (spelling, punctuation, 
Arithmetic (the wholejT ,, 
Mensuration (a) tho whole 

etc.) 

• •• 

... 100 
... 240 

60 

160 


... 60 

so 

Book-keeping if) mercantile 

... 

... 100 

60 


Total 

600 

400 


Minimum required in all papers 
coUoctively. 

(а) Todhimter’s Mmsumtion for Boginners. 

(б) “ BooV-kueiiing *’by Bulhuid namilton, ^ , . ■« 

“Book-keeping" by double and single entry, by W. Inglis(Chambers Eduoatiotwi 
Course). 


The marks gained by candidates who fail will not be published. 

1. The examination is held annually at the Civil Engineering 
College, Sibpur, on the Ist Monday in June. The examination will be 
conducted either at the College or by an Examiner, Public Works 
Accounts (including Bailway and Telegraph), in Bengal, Assam and 
Burma only. The examination will be ipso facto vitiated if it be not 
held (begun and completed) on the dates fixed, but the oflScer wha will 
conduct the examination may make his own arrangements in regard to 
the place and how of examination with the candidates. , 
Candidates will not be examined in any of the Calcutta offices. 

A candidate already in permanent Government employ* may be 
allowed to compete in the examination even if ho 
is more than 25 years of age, and may be ap» 
pointed to an accountantship if he passes it; but 
if he is not already in pensionable service, he will 
be eligible only for appointment to thb non- 

pensionable establishment on State Bailwa^^. ^ ^ , 

2 The candidate should apply to an ^Examiner of Publio Works 
Accounts not later than 30 days previous to the date fix^ for the 
examination, and obtain his consent to conduct the examination, if 
examination'at the College is not convenient. The applimtion must 
bear the address of the candidate, must be acoompani^ byn fee of 
Es 10 and the following certificates, and must b^ forwarded by him not 
direct to the Priuoipal, but through the Examiner. 


• This term includes 
employment under Local 
Boards and foreign bodies 
if such is pensionable by 
tbe British Government. 
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ACC0UKT9. 


Oertifioatea may be submitted in original, or true copies attested by 
an officer of the Engineer or Accounts Branch, but none will be 
returned:— 

(1) Certificate of good character signed by applicant’s immediate 

official superior or by the instructor under whom he has .been edfioated, 
or by some other superior under whom he ma’y have been brought up 
or employed, or to whom he may be well known. (This cei^ificate 
must nave i^eoial reference to the ^wo years immediately preceding the 
application.)* , • ‘ ' 

(2) Certificate of age (baptismal or of birth not required if the 
candidate is already in permanent Q-overnment employ). 

(3) Certificate that the application is in the candidate’s hand¬ 
writing. 

It will rest with the Examiner of Accounts, to whom the candidate 
submits bis application, on a consideration of these certificates, to decide 
whether the candidate should bo registered for the examination or 
whether his application should bo rejected. He will only forward the 
names of accepted candidates to the PKlicipal together with their 
applications in their own handwriting, statement of their ages, and 
foes. These should be transmitted altogether under one covering letter 
on the last day allowed by the rule. 

3. Examination papers that are issued for examination need not 
be returned. 

4. Each examination is complete in itself. A candidate who has 
failed in an examination, and presents himself for examination on a 
subsequent occasion must undergo the full examination and furnish 
fresh foe and certificates. 

5. Passed candidates shoxild apply, not to the Principal of the 
College, nor to the Accountant-General, Public Works Department, 
but direct to the Examiner of Public Works Accounts in the province 
or railway under whom they may desire to be employed. 

6. It must be distinctly^ understood that the passing of this exam¬ 
ination does not give any claim to an appointment, and that in making 
appointments preference will bo given to qualified persons who are 
already employed in the department. 

7. 'J^he Civil Engineering College acts solely as an examining 
body in reference to admission to the 4th grade of Accountants, Public 
Works Department. 



list of passed accountants. 


ACCOUNTANTS. 


iiH Gbapb Accountants. 


Namb. 


Year. 


Bbmabes. 


Ohandi Charan Ghoso 

Haran Chandra Bose 

Womesh ChMadra Chatterjee 

Nundo Lai Sen 

Bboobun Mohan Chalterjoe... 

Mohondra Nath Chatterjee 

Dwarka Nath Pal 

Chandra Nath Simlyo’ *■ ... 

Bam Kamal Sircar 

Nilmadhub De 

Kally Kamal Sircar 

Gopal Gobindo Chowdry 

Mohesh Chandra Bose 

Sreenath Ghose 

Sasthi Charan Mittra 

W. Fleming 

A. Rangiyald 

Sashidliur Baruah 

E. H. Smitli 

Norman Andrews 

lesan Chundra Mittra 

Nundo Lai Makerjee 

Koylas Chundra Chatterjee ... 

William Jones 

Soorji Kumar Baneijce 

Daniel Pereira 

Bichard M. Slano 

E. A. Coello 
George A. Laral 

F. W. Hurst 
J. Jacob 
W. Martin 
W. P. Kelly 

Kally Gopal Mukerjeo 
Kala Chand Mukerjee 
Gopal Chandra Dntta 
Bonomally Chatterjee 
J. H. Bicbards 
Kadharaman Set 
Tarini Charan Chatterjee 
Womesh Chandra Ghosh 
C. E. Jacobs 
Aloysius D. Beddio 
Ambica Charan Chatteijee 
Kally Prosonno Baaerjee 
A. Colder 

Bundiram Chatterjee 
Gopal Chandra Pass 
Jagat Chandra Shome 


1866 

1866 

1866 

1866 

1866 

1866 

1866 

1866 

1866 

1806 

1866 

1866 

1866 

1866 

1866 

1866 

1867 

181)7 

1867 

1867 

1867 

1867 

1867 

1867 

1867 

1867 

1867 

1867 

J867 

1867 

1867 

1867 

1868 
1868 
1868 
]868 
1868 
1868 
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LIST OP PASSED ACCOUNTANTS. 


4xh 6 bade Acoountahib— 


Name. 

> 

Year. 

Ebmabes. 

1 

2 

e 3 

'50 Ashutc^li Mittra 

1 

1868 

Nibaran Cbundra Chatter- 

*1868 

jee. * 


Poorno Chundra Bhuttadharjee 

1808 

E. A. Coello 

1868 

Juggobandhu Dc 


65 Nuudo Lall Bhuttaebarjee ... 

1869 

Prassonno Kumar Pal 

1869 

Bholanath Dass 

1869 

Debendra Nath Mullik 

1869 

JadTinath Pal 

1869 1 

60 Kally Krishna Chatterjeo 



William Thomson 

1869 


Andrew Bald 

1869 


Womesh Chandra Makerjeo... 

1869 


W. Mclleddie 

186e 


66 W. N. Shil stone 

1869 


J. D. Gregory 

1869 


Indraram Barnah 

1869 


J. II. Colc.s 

1870 


Kally Prosonno Eoy 

1870 


70 Bamram Dutt 

1870 


Shy am Sandra Patnaik 

1870 


Bhoggobutty Charau M ulcerjee 

1870 


Prossonno Kumar Dutt 

1870 


Durga Charan Banerjee 

1870 


76 Lai Mohan Bass 

1870 


Girish Chandra Deb 

1870 


Eadha Mohan Dass 

1870 


C, A. James 

1870 


E. DeCruzo 

1870 


80 H. J. A. Palmer 

1870 


c Woma Charan Mitra 

1870 


Aghore Nath Ghoaal 

1870 


Eadhika Prosad Sircar 

1870 


Anjbika Charan Mittra 

1870 


85 Ishan Chandra Dutt 

1870 


J. A. Freitus 

1870 


Ishan Chandra Kundu 

1870 


Kshettra Mohan Tarafdar ... 

1871 


Kahti Chundra Mukherjeo ... 

1871 


bo Dwarkanath Sen 

1871 


.i^ishnu Charan Mukerjee 

1871 


A. Percy 

1871 


J. W. Bridge 

1871 


Shyama Charan Ghose 

1871 


96 Chundra Nath Banerjee * ... 

1871 


A. Wilson 

1871 


C. F. Sterens ... 

1871 


Debendra Nath Dutt • ... 

1871 


H. 0. Eingh 

1871 


100 Goo. Lambert 

1872 


Mohendra Nath Chatterjee ... 

1872 


A. E. Kalberer 

1672 












LIST OP PASSED ACCOUNTANTS, 


l&lk 


4th Gbade Acoocntaitts — continued . 


Naub. 

Year. 

Ebkabes. 

1 

2 

3 

Ghoneshjam Bhuttacharjec ... 

1§72 


Satcowry Mujcerjee * 

1873 


105 £. Lumsden. 

1873 


Akhil Chandra* MuTterjee 

1873 


A. A. Daniel 

1873 


Jadu Nath Chatterjee 

1873 


E. J. P. Ejnn 

1873 


110 Brojo Mohan Aditya 

1873 


Bhihiram* 

1873 


Poorno Chandra Sen 

1873 


Earaeswar Dass » 

1878 


Bidhinath Chatterjee 

1873 


116 Mohima Chundra J3ha(fa?ii ... 

1873 


J. F. Chew 

1873 


T. T. Durmalingum 

1873 


Gopi Mohan Banerjeo 

1873 


Pasupati Charan Bose 

1873 


120 Krishna Chundra Bose 

1873 


Madan Mohan Ghose 

1873 


Sidhess war .Boso 

1873 


Eaj Eissen Ghose ... 

1873 


H. 0. Daniel 

1873 


125 Ashutosh Singha 

1873 


Edward Hyde Phillips 

1873 


Kally Krishna Ghosal 

1873 


Bidhubhusan Mukerjeo 

1873 


Isaac Purnantmdo Eoy 

1873 


130 E. P. O’Conner 

1873 


Womesh Chandra Pal 

1874 


Sodanando Behera 

1874 


Chandra Kanta Ghose 

1874 


Moonshi Abdul Burr 

1874 


135 Sashi Sikhar Banerjee 

1874 


Nundo-Lal Mukorjee 

1874 


Kallv Charan Mittra 

1874 


Krisnna Kumar Sen 

1874 


Jas. Alfred Pain 

1874 


140 Eugene Cox 

1874 


Adya Nath Mittra 

1874 


Eamdas Sircar 

1874 


Eaj Mohan Ganguli 

1874 


Shyama Charan Ghose 

1874 


145 Eartikeya Biswas 

1874 


Sarat Chandra Chakrarerti ... 

1874 


Debendra Nath Mukerjee ... 

1874 


Ashutosh Bose 

1874 


0. H. Eamanua Naidu 

1874 


, 160 Bootee Jjal 

1874 


NilambarBose 

1876 


Bhutnath Mukenee ... 

1876 


Banimadhuh Mukerjee 

1876 


Ennia Bchari Dutt 

1875 


165 Akshoy Kumar Ghose 

1875 


Dwarkanath Chattei^'ee „. 

1876 






16S ^ 


LIST or PASSED ACiCOUNTANTS. 


4th Gbadb Accoobtahts— continued^ 


Nahes. 



Bbkabks. 


WaltoT R> Monks 
J. S. Jv>hnstone 
Nundolal Dasa 

160 Satya Charan ChatterjeV 
Heni'y Arthur Nelson 
Upendra Nath Ganguli 
Kemai Charan De 
John Simpson 

166 E.edar Nath ChatraTerli 
Sarat Chandra Moozomdar 
Saroda Prosad Chatterjee 
Ambika Charan Sircar 
Brojonath Bhuttacharjee 
170 Golab Ohand Lai 
Sarat Chandra Roy 
Hem Chandra Ghose 
Pnrna Chandra Bose 
Madho Eoy Ganesh 
176 S. G. A. Phillips 
Kissori Bollov Boy 
W oma Charan Bancrjoe 
Gopal Chandra Dult 
Nilratna Banerjee 
180 Bitala Charan Ghose 
Abdur Rubb 
Kttlly Bhusan Banerjee 
Upendra Nath Dutt 
Janoki Prosad Tewari 
186 Anando Naik 

Phillip Macklin Flanney 
Bhudar Banerjee 
Ananda Gopal Quin 
‘ Dimbadhnr Dass 
190 Kedama^h Daas 

Ge«rgo P. Pritchard „ 

P.G. Jordan 
Annoda Charan Bose 
Arthur William Namcy 
195 Sylvester Herbert „ 

Akohoy Chandra Barmekar 
• Nobin Chandra Banerjee 
Samuel Hammond Watling 
H. Leonard 

200 Kedar Nath Qhoso 
William Hart 
E. H. Telfor . 

John Martin Sarkies 
W. C.-Phillins 

206 Mohamed Akrum , ... 

Kirtiram Boruah 
Shib Chandra Dutt 
Ambika Charan Chatterjee ... 
Hem Eally Chatterjee 
210 Hari Charan Sircar 


. 1875 

1875 

1876 
1876 
1876 
1875 
1875 
1875 

1875 

1876 
1876 
1876 
1875 

1875 

1876 
1876 

1875 

1876 

1875 

1876 
1876 

1875 

1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1878 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 







LIST OF PASSED ACCOUNTANTS. 
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4th Gfadb AccowTASTS -^ eoMtinved , 


Kauk. 

Year. 

Bbmabes. 

1 

2 

3 

K. Sunderramiah Pantolu ... 

1 

4877 

1 

Jas. Schofield > 

1877 


C. Visnanadhjiua Moodelier... 

1877 


Bamapodo Roy 

1877 

» 

215 Gopal Chundra Dutt 

1877 


G. Ewing 

1877 


Rshetfcra Nath Banorjee 

1877 


Francis T. G.**'Valker 

1877 


SidhessWar Bose ♦ 

1877 


220 Bama Charan Dutt 

1877 


Shiv Krishna Puiftiit 

1877 


Abinas Chundra Baueyjee ... 

1877 


Janies Grassmann *'• ... 

1877 


Purusottam Bhuttacherjoe ... 

1877 


226 M. G, Lackerstecn 

1S77 


Jogendra Chundra Deb 

1877 


Nursing Chundra Banerjee ... 

1877 


Saroda Prosad Mittra 

1877 


R. A. Freitas 

1877 


230 M. V. Miittusami Tyer 

1877 


Anthony Bernard Mariano ... 

1877 


William Baran Twidale 

1877 


Annoda Prosad Mukerjee 

1877 


Joggeshwar Ghose 

1877 


235 Jogesh Chundra Mukerjee ... 

1877 


John Edwin Cooney 

1878 


Chundra Nath Mittrn 

1878 


Francis Walter Eicke 

1878 


Radhagobindo Bysak 

1878 


240 Khiroda Kumar Sing 

1878 


TrailokyaNath Chakraverti ... 

1878 


Haripodo Cbatterjee 

J878 


Amuilyaratan Mukerjee 

1878 


Raja Ram 

1878 


246 Bisbnu Das 

1878 


Bhairo Sahay 

1878 


Rai Boshoon Dutt 

1878 


Tincowry Ghoso 

1878 


Alexander Diui veddie 

1878 


250 Imam Bux 

1878 


Goordit Mull 

1878 


0. B. Bela Hayde 

1878 


Michael J. Senae.s 

1878 


Chundra Kanta Bose ... 

1878 


265 Nutt Mull 

1878 


DobendraNath Chakraverti... 

1878 

• 

William ThomasMiddleton... 

1878 


Grant Nicholas 

1878 


, H. P. Dick 

1878 

* 

260 Ambika Charan Banerjee 

1878 


Rsdhanath Bov Chowdry 

1878 


Prdtap Chundra Gupta 

1878 


Uaridas Rov 

1878 


Atul Krishna Mukerjee 

1878 
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LIST OF PASSED ACCOUNTANTS. 


4th Grade AccouMTASrts — continued. 


Name. 

Year. 

Bemabks. 

1 

2 

‘ 3 

265 KshettNi. Nath Bose 

1878 


H. A. Campbell , 

1878 


C. D. Howard , 

1878 


Batna Charan Ghose * ... 

1878 


Hai Charan Chatterjeo 

1878 


270 Hari Mohan Banerjee 

1878 


J. A. Farrell 

1878 


Frederick Prucc 

1878 


Mangu Bam 

1878 


Sbyaraa Charan Chakraverti... 

1878 


276 Jadnb Chundra Bhomik 

1878 


Bani Madhub Chatter joe 

1878 


Shyama Prosad Hoy 

1878 


Nritya Gopal Bose 

1878 


Upendra JNath Mittra 

1878, 


280 Charles Thomas D'Sotiza 

1878 


Seetaram Sen 

1878 


Bhogobutty Charan Chattcrjee 

1878 


Arthur Strachau Wyman 

1879 


George Johnstone 

1879 


286 William N. Kyan 

1879 


Ilarader Prasada 

1879 


Upendra Nath Banerjee 

1879 


Bowliani Charan Mittra 

1879 


Fred. W. Kogers 

1879 


290 Kuxnud Nath Chatterjee 

1879 


Goneshi Lai ... 

1879 


Nobogopal Singha 

1879 


Nepal Chundra Mukcrjee ... 

1879 


Tincowry Chatterjee 

1879 


2.^5 JKdward Wei ton i>orer 

1879 


, Fred Charles Wclton Dover... 

1879 


BhuinathDe 

1879 


Edward Marshall 

1879 


Hafi'prosad Pundit 

1879 


300 Prosadi Lai 

1879 


Chnui Lai 

1879 


Ernest Blewett 

1879 


Kissori Mohan Sanyel 

1879 


Sa'rat Chundra Mittra 

1879 


ii06 James Manrico Hartmann 

1879 


Swin^. 



f'anch CTowry Ghose 

1879 


Edmond James Chas Dundon 

1879 


H. Ewing 

1879 


Prankrishna Mukerjee * 

1879 


310 Brojendra Kumar Sircar 

1879 


Kherbda Prosad Banerjee 

1879 


Bamjeban Ghose • ... 

1879 


Umaprosad Boy 

1879 


Jagodishwar Bose 

1879 


316 Manna Lai 

1879 


Trekimlal Kosowlal 

1879 


Kedar Nath Chatterjee 

1879 













UaV OF FASN9FD AOCOVNTANTS. 


m 


4th Gbacx Accountants— 


Namb. 


Year. 


Hbhabe. 


320 


325 


380 


S35 


340 


346 


360 


365 


360 


866 


870 


1 


Annoda Prosad Banorje 
Durgadas Banerjee » 

S, O. Shangl^nessy 
Lakshiram 

G. Evans 

Cliiindra Kanta Promanik ... 
Gonri Bam 
Madho Batf?> 

Basanto Kumar Mukerjee ... 
Mainickjee Burjuijee 
Gangadhar^Anant* 

.Tames Johannes , 

Shyama Charau Ghose 

Charles Wight 

Roger N. Beveridge „ 

V. Solomon 

Girish Chandra Nag Sircar ... 
Arthur Andrews 
Prosonno Kumar Sen 
Jonardon Mukerjee 
J anakinath Boy 
Kally Prosonna Roy 
Ramranjan Mukerjee 
Baladeb Gosain 
A ssini Kumar Bose 
WiUiam Joseph Burvett 
Frederick Stuart Porter 
Paramesaari Dass 
Jowala Singh 
Ram Ghana 
Narain Singh 
Memnanjee Fundoojee 
Srish Chundra Ghose 
John Joseph McCann 
Bama Charan De ... 

Bejoygovindo Chowdry 
Soshi Bhusan Bhuttacharjee 
Sarada Prosad Bhattacharjee 
Lalla Nanak Chand 
Shangsor Chander Banerjee ... 
Oustadji Dhanjishah Kagsadia 
Albert Clifford Owen 
Sarabjee Bainanjee 
Abhoy Charan Roy ... 

Choony Lall Magan Lall ... 
Ram Chander Bnote 
James D. Rozario ... 

T. McCann ... 

Uma Prosad Bagohi ... 

Amrito Lall Bose 

Notobor Mukerjee 
N ondo Lall Bhatiacharjee .,. 
Sidheswar Roy ... 

W, J, Dunn 


.1879 

1879 

1879 

1879 

1879 

1879 

1879 

1879 

1879 

1S79 

1879 

1879 

1879 

1879 

1879 

1879 

1879 

1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
J890 
1860 
1881 
1881 
mi 


Passed under section IV, para, 
graphs 69 and 60. Chapter 11, 
P. W. D. Code of 1878. 
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LIST OP P^SSEB ACCOUNTANTS. 


4th Gbahe Accountants — continued. 


Names. 


Year. 


Ebmabks 





Mohendap Nath Roy 1881 

Dwarka JKauth Sen ^ ... 1881 

Kedar Nauth Biswas ... 1881 

376 David O’Dowda ' ... 1881 

George Augu.stus Damzen ... 1881 

Aghore Nauth Dutt ... 1881 

Nobiu Erisna Bhattacharjee ... 1881 

Uma Saukar ... 1881 

.880 J. Corrigan ... 1881 

Kamikl^a Nauth Banerjee ... 1881 

Moolji Bhagwnn Shett ... 1881 

A. 0. C. McLcish ... 1881 

Baidya Nauth Bhattacharjoe ... 1881 

386 Jogot Chander Mnkerjee ... 1881 

A. Ganguly ... 1881 

William Kelly ... 1881 

Gour Gopal Dey ... ] 881 

Ranga Nauth Kasi Nauth Fausi 1881 
390 Kirti Chander Chalterjce 1881 

Ganoda Prosad Ganguly 1881 

Francis George Harris ]881 

Jules Bell 1881 

Atul Krisna Ilutt 1881 

896 Behari Lai Chatterjee 1881 

T. Subramonoy Auu 1881 

Arthur McLean 1881 

Keshub Chander Singhi 1881 

Dasorothi Banerjee 1881 

400 Lalla Mulk Roy 1882 

Amor Nauth Ganguly 1882 

F. W. McGrath 1882 

Richard Frederick Drame 1883 

Balia Nibu Ram 1882 

406 Pundit Gopi Nauth 1882 

Sree Nauth Mittra 1883 

Keshob Chander Ghose 1882 

C. Narsiah 1882 

P. Varejanabhudu Naidu 1883 

410 Cheddi Lai 1882 

Bhowani Cbaran Boral 1882 

V Shashi Bhusan Pal 1882 

William Lemon 1882 

E. £. Richards 1882 

416 Daniel Bates 1882 

Upendro Nath Mittra 1882 

Narayan Chander Roy 1882 

John Green 1882 

W. H. B. Turner 1882 

420 Sarat Chander Mitter 1882 

Nezaiudin 1882 

Antul Behary Das .. 1882 

Mohini Mohon Bhattacharjee 1882 

Oscar William Malletti ... 1882 

426 Rajendro Nauth Mukerjee ... 1882 


Pa.ssed under section IV, para* 
graphs 69 and 60, Chapter Hi 
W. P. D. Code of 1878. 
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4th Obadb Accountants— 


Kahb. Year. Bbmabks. 



430 


435 


440 


445 


450 


466 


460 


465 


470 


475 


Alexander M. Carson ... 3S82 

John Thobwing • ... 1882 

Allice Alex. P^lbert ... 1882 

Sam Joachim ... 1882 

Cecil .Joachim ... 1882 

Valluh Hargovindo Almarram 
Bhuckhanw alia ... 1882 

Shoshi Bhusat^Fal ... 1882 

Nicholas John Jebb ... 1882 

Makhan Lai Roy ^ ... 1882 

Bireswa* Mnkorjee .. 1882 

John Hodda l)umi • ... 1882 

Herbert Butterfield ** ... 1882 

Probodh Chander Gupta ... 1882 

Madho Bam 1882 

Archibald Grcgoi*y ... 1882 

Thomas Michel I Shaw .. 1882 

•lames Argyle Smith ... 1882 

Beginald i’ejton Dunlop Bar- 

bridgo ... 1883 

Tranada Charan Mittra ... 1883 

Augustus DoSouza ... 1883 

Jieginald Medlycott ... 1883 

Nathu Jamnadas ... 1883 

Sarat Chander Chowdhury ... 1883 

Nohin Chander Sen ... 1883 

Annada Prosad Dutt ... 1883 

Bichard A. Creennraey ... 1883 

Mahomed JaJaluddin ... 1883 

Bhogobote Charan Mukerjeo... 1883 
Alexander Fernie ... 1883 

Pundit Modon Mohon ... 1883 

Abdul Goni ... 1883 

Shoshi Kumar Mozoomdar ... 1883 

Kedar Nath De ... 1883 

Hari Nauth Singha ... 1883 

Thakur Pas ... 1883 

Le. C. Rostan ... 1883 

Kailapiotty Banerjee ... 3883 

Moti Lai Mukerjee ... 1883 

Debi Singh ... 1883 

Adhor Nauth Banerjee ... 1883 

Hifa Lai Boy Chowdhury ... 1883 

James Thomas Evans ... 1883 

J. Geo. B. Armour ... 1883 


£. L. Mendes ... 

Damodor Dutt ... 

Karam Chand .•« 

Earnest H* D’Crua 
Gorindo Bam ... 

Bam Chander Chaturwedi 
Chirag Deen 

Tarapodo Ghose ... 

James Younan ... 

Chatturbhooj Dobey ... 


1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1888 

1883 



Passed under section IV, para* 
graphs 69 and 60, Chapter II, 
P. W. D. Code of 1878. 











Farjaraci Naratam Das Adhya 


ree • . .. 1883 

480 Hari Charan Dutt , 1883 

Ram Chander Banerjee ‘ 1883 

Pundit Kiranjan Nauth 1883 

ItiCul Raj Khoola 1883 

Pundit Ishar Das 1883 

486 Bapalal Kikabhai 1883 

Moola Earn 1883 

Kirtibas BLattacliarjee 1883 

Joges Chundor Chatterjee 1883 

Louis E. St. Eomaine 1883 

490 Mnkando Earn 1883 

Mohon Lai 1883 

Monohor Lai 1883 

Hem Chundcr Ghose 1883 

A. Bellctty 1883 

495 Sham Harayan 1883 

Jamsetjee Eduljee 1883 

Ishar Dass 1883 

Gunda Singh Moonshi 1883 

Tulsi Earn 1883 

600 Charles Eaymond Martin 1898 

Okhoy Kumar Eoy 1883 

Ganga Shohay 1883 

E. Krishna Sawmey Naickor 1883 

Sohan Lall 1884 

606 Nripendro Nath Roy 1884 

Jerome Andrew 1884 

E. Dowling 1884 

Earn Narain Banerjee 1884 

Karim Baksh 1884 

610 Charles Lpdriuk 1884 

Ahmed Din 1881 

Edmond D'Eozario 1884 

Troylukhyo Nath De 1884 

Norin Chander fihattacharjee 1884 

616 Durga Prosuda .. 1884 

Deepa Shah 1884 

H.C. V. Sage 1884 

* Henry Walter Fegudo 1884 

C. Muirhead 1884 

620 Ananto Earn 1884 

C. S. Murphy 1884 

Mahomed Abdoollah 1884 

Tarapodo Ghose 1884 

BalkrUna Trinbook 1884 

625 Daberidro Nauth Eoy 1884 

Ganga Ham 1384 

Kassim Beg 1384 

Barkat Alii 1884 

Mohendro Nauth Qbose 1834 

630 W. W. De Lattoyde 1884 

Debi Doyal 1884 

C. L. Jose 1884 

r 


Passed under section IV, para¬ 
graphs 69 and 60, Chapter II, 
P. W. D. Code of 1878. 






M8T OP FASH1SJJ AOUUONTANIV, 


4th Grads Aocodhtakts— continitti .. 



Gowri Ditta 

fiarada Kanta Chowdhjiry 
Klietra Mohou Bose 


Passed under section IV, para- 
|r»^8^9and®. Chapter II, 


Code of 1878, 


Troylukyo Nauth Chakerbutty 
Hakim Din 
V. E. Nepoa 
Frederic Chaplin Nisbet 
Badhwa Mul , , 

Hera Nftnd 

Shyam Lai • ^ ... 

Kannyhia Lall 
Lakhpot Roy 
Bipin Behary Dey 
T. Narain Swamey Pillay 
Madho Lall 

Edmund Cannon Majrlan 

Arthur Henry Hammill 

Dinshaw Manickji 

Ram Lai Roy 

Jugal Kisore Byasack 

Ram Chander Govind Talvalkar 

Gopal Das 

Chandra Mohon Das_ 

Dharma Das Mukerjee 
Herambo Nauth Chatterjee ... 
Bhutto Behary Dhor 
Brojo Lai Sanyel 
Bama Charan Chakerbutty ... 
Amor Nauth Pandit 
Makhan Lai Ghose 
Bhola Nauth ... 

Bipin Beha:^ Batavyal 
Rajendro Nauth Banerjee 
Denis O’Hearn 

G. H. Coleman ... 


Passed under section IV, para¬ 
graphs 69 and 60, P. W. D. 
Code of 1878. 


Poorna Chander Dey 
Nil Prosonna Ghose 
Eiran Chander Banerjee 
Rash Beharr Addi 
Gerald Leith Godwin 
Bipin Behary Banerjee 
Poorna Cliander Chatterjee ,. 
R. J. Morton 
Robert Walsh 

Bidhn Bhnsan Banerjee ... 

Radha Kanto Roy 
Munshi Willoyut HossainEhan 
Debendro Nauth Bose ... 

Ashutose Neogy 


Pas.sed under section IV, para¬ 
graphs 69 and 60, Chapter II, 
P. W. D. Code Of 1878. 
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LIST OV PASSED ACCOUNTANTS. 


4Tn Gbadb Accountants-— 


Nahs. 

Year. 

Bbmabes. 

1 

2 

f 

3 

• 


Kober^. George 
Jiban Enshna Ohander 
Hyginus Dommerrio* 

685 Gracias '< ... 

Bipin Behary Chandra 
Nil Kanto Chattorjeo 
Girish Ohander Gnpta 
Dennis O’Sullivan 
590 ;Moti Lall Sen 
A. D. Ilozario 

Michael Charles Edward Dorris 
Akhoy Kumar Banorjee 
Arthur Joseph George 
695 A. Kainford 

Leonard Colthurst 
John S. Kiley 
Haraprosad 

Edward Bertram James 
600 Badha Charan Banerjeo 
Kaliprosonna Banorjoe 
Kunjabchary Lai 
Mohendro Nath Da.s 
Shoshi Bhusan Dutt 
605 Bacharam Audhicary 
Beniprosad 

Kalidas Bose ... 

Uma Nauth Singh 
James William Eillinger ... 

610 James H. Cameron ... 

Ashutosh Bhattacherjee 
William O’Oesar 
E. W. Hall 

fieorge Hamilton ... 

616 Shiislul Kubaar Bose 

Jogeiylro Kumar Bbadra ... 

Walter Harold Hodges 
Mihir Chander Dutt 
W. A. Samuel 
620 Ashutosh Mookerjeo 

A. Cum Sone 

Abinash Chander Ghosh ' ... 
A. Vaughan 

Bobert Cresswell Keating 
626 Nilmoney Bose 

G. Whyte 

T. A. Johnson .... 

Nirode'Chander Mozonidar ... 
Homadrioh Chander Bhatta. 
oharjee. , 

630 Bhabani Charan 

E. Jewell 
A. Ben Court 
Albert Aukim 

Kalipodo Banerjee ... | 


J887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887' 

J887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 

1887 Passed under Appendix C, para- 

1888 y graphs 12 and 18 of P. W, D. 

1888 Code of 1886. 

1888 

1888 

1888 

1888 

1888 

1H88 

1888 

1«88 

1888 

1888 

188s 

1888 

1888 

1889 
1889 
1880 
1889 
1880 
1889 
1889 

1889 

1889 

1889 

1890 ; 

1890 










LIST 0 ¥ FASSS;]} ACCOVnTANtS. 


177 


4xh Gsadb A.caousiASTBr--«mti»»«d* 


Name. 


Year. 

EBKABKt. 


1 

• 

1 

2 

1 

1 i 

8 


035 Behary Lall Koloh 

Bri] Behary Sett ^ 
Bipiu Behary Uutt 
njjal Chander Sen 
Bata Krisna Ghose 


1890 

1B90 

1890 

1890 

1890 


640 No^eadro Nath Mittra 
Kobert B. Smart 
Arnold Bobertoa 
Stephen Bobert Ewing 
Gourdas Boy 

• • 

645 Nando Coomar Ganguli 
B. C. Chelliah • 

Deobi Nandan Sahai 
Uma Churan Gnpta 
Adya Nath Sarkar 

660 J. E. Bosario 

Clifford L. Collhurst 
Hem Chandra Ghosc 
Surendra Nath Guha 
Ilaridas Tarafdar 


1890 

1890 

1890 

1890 

1890 

1891 
1891 
1891 
1891 
1891 

1891 

1891 

1891 

1891 

1891 


! Passed under Appendix 0, para* 
graphs 12 and 18 of P. W. 0. 
Code of 1886. 


666 Haridas Mitra 1891 

A. S. Heberlet 1891 

Kali Das Mookerjee 1891 

Frank Elurja Pereira 1892 

Chuni Lai Banerji 1892 


660 Sarat Chandra Chowdhury 
Badha Kantha Paul 
A. Ed. Texeira 
Nando Go pal Mookherjee 
Ekkari Lai Ghosh 

666 Sujan Nath Basak 


1892 

1892 

1892 

1892 

1892 

1892 


IJ 


William Percy Avery 
Andrew Hypher 
A. Caruabe 
Bajedro Lai Sarkar 

670 Lowis Edward James 
H. Middleton 
Bidhu Bhusan Banerjee 
Aghore Nath Biswas 
Mari Prosad Mookerjee 

675 Bameswar Pal 
J. Bndra 

Suraj Mohan Boy Chowdhoory 
Stephen Simon Stephen 
Mohendro Nath Boy 

680 fiaroda Eantha Mookerjee 

Uebecidro Nath Sen Gupta ... 
Chuni Lai Patt 


1893 


• a# 


• t • 

• t* 

• « I 

»«a 

taa 

• (• 


f Passed under Appendix 0, para¬ 
graphs 4 and 10 of P. Vv. P< 
Cone of 1892. 


J 
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LIST OF PASSED ACCOUNTANTS 


4th Gbadb Accountants'— conc2u<^e<2. 


686 


ITahb. 


1 


Nando Lai Bose 
H.W. Iflpttinger 
Akshoy Kumar Banolji 
P. Srinavasa Naiclu 
Saroje Nath Rngchi 
Promotha Nath Dutt 
"William Duncan Small 


Year. 


Bbuabxs. 


4894 

1894 

1894 

1894 

18U4 

1894 

1894 


090 Herbert J asjnir DeLange 
Francios Christy Kosair 
M. Swamjnathan 
Nirmul Chander Bhaduri 
Haro Mohan Doy 
695 Sadhn Charan Mookcrji 
Jnan Ranjon Guha 
Annoda Pada Mukerjea 
Arthur Robert Lambs 
Srish Chandra Mitra 
700 Sita Earn Yadubansi 
Bichard E. Mitter 
Chandra Mohan De 
Mohiui Mohan Itoy 
T. K. Dutt 

705 Lalit Mohan I handra 
Abdur Rnbb 
Gopi Mohan Aditya 
Poresh Nath Mukerjea 
George Richard Fitz Patrick 
710 Nogeudra Nath Das Gupta 
Alexander Thomas Samuells 
Harihar Banerjea 
Basik Lai Mallik 
Sadananda Ghosh 
716 eSatinath Sircar 
Bwami At&ia Bam 
Elias B. Cohen 

John Bobert Frederick Pitzht 


1S94 

1894 

1894 

J894 

1894 
1^94 

1895 
1806 

1895 

1896 
1896 
1893 
1896 
1896 
1896 
1896 
1896 
1896 
1606 
1896 
1896 
1896 
1896 
1896 
1896 

1895 

1896 
1896 
1896 


I 


Passed under A]>pendix C, para- 
graphs 4 and 10 of P. W. D. 
Code of 1892. 


bort 

Khetra Nath Mitra 
720 Thomas £. McCullogh 
R. ]vr, Mit a 

Nagcndra Nath Mukerjee 
Sris Chander Koy 
John M. Peal 
726 Lakshmi Narain Sen 
James O. Ering 
Snrendra Nath Chuckerbutty 
Clarehco DeSouza 
Sa^enjlra Kumar Sen 
730 0. Dessent ^ 

Kshetrahari Chatterjee * 
Charles G. Potin^r 
Bakhal Chander Das 
Anukul Chander Sen Gupta 
735 Maya Das 

Bohiui Kumar Sen 


1896 

1896 

1896 

1896 

1896 

1896 

1896 

i896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 

1896 














ANNUAL'REPORT, ]89d<56. 


179 


CIVIL ENGINEERING COLLEGE, SIBPUR. 

ANISIUAL REPORT, 189r).90. 


ENGINEER DEPARTMENT. 

The follo'wing Table shows the number of Itudentsin the ^Engineer 
Department on Isf April 1895:— 


Class. 

Hindus. 

Europeans 

and 

Eurasians.; 

1 

Muhamn)jadans. 

Total. ' 

* • 1 

* 

1 

. 2 

3 

I 

4 

6 

1 





1st year 



1 

3 

37 

2nd 


i 


35 

3rd „ 


1 


23 

4!tll ft • 4 • ■ * * 1 


• «« 

• • • 

12 

Total 

1 92 

3 i 

1 

8 

97 


Table almving the number of paasea and faiturea at the College and 
University Examinntiona in J895-90, 


Examination. 

Number 
ol randi- 
dates. 

Number 

absent;. 

Number 
of passes. 

Failures. 

Total 

failures. 

Percen¬ 
tage of 
puases. 

Rbuabks. 

Class, 

Shops. 

1 

2 

3 

mm 


e 

' 1 

8 

9 

B. K. , 4 . ... 

12 



H 

■1 

9 

2 .5 • 

if 

2nd Didaioti 


12 





9 

iS 

Ditto 

F. E. 

82 


11 



21 

34--I 

Oiv 1st Dir* 

2nd rear. 

35 


27 

8 


8 

77-1 

sion. Best 2nd 

l.Bt .11 4 *. 

« 

mm 

23 

3 

n 

8 

83-5 

Division. 


B, E. and L. E. Examination, —The UniverBity Examination for 
Engineering Degrees began on the 8th July. The results,* as will 
appear from the above Tables, were not satisfactory, only 26 per oedt. 
of the cand'dates having passed. Bettor results would be obtained 
if the questions were oarefully moderated.- • In some instances the 
papers set are too long, and it is no uncommon occurrence to find in 
a paper of, say, 10 questions, one or two questions which would take up 
the full time of the candidates to answer thoroughly. Seeing their 
inability to get through the paper, the students get flustered and do 
not do themselves justice. This state of eflffairs must continue, as the 
University does not appear to bo able to engage the^ serview^ of 
Examiners in En^inrering subjects, who have had any previous training 
in the art of examining. 
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The guaranteed appointment was secured by Amar Nath Da^i, b.e., 
who also gained the Ambika Charan Ohaudhuri gold medal and the 
Trevor silver medal. In addition to the appointment given to Srish 
Chunder t/hakraverti> as mentioned in my last year’s Itepoity theGovern- 
ment of India appointed Poresh Oharan Chatterji, b.e., who tooj: his 
degree in 1894, as an Apprentice Engineer in the Public Works 
Department. Last year’s graduates are now undergoing a one year’s 
course of practical training under the Public Works Department, with 
the exception of Komesh Chunder Das who, Having accepted a min¬ 
ing scholarship, is serving his time in the East Indian Railway Collier¬ 
ies at Giridih. 

F, E. Emmmatmi .—This Examination was held in April, and the 
result calls for no special comment. The remarks, however, regarding 
the Examiners appointed for the B. B. Examination,^apply e<iually to 
this one. 

Animal Examination .—The Annual Examination* of the 1st and 
2ud-yoar classes was held in May, and the rcsijlts weie very satisfactory. 
It is worthy of note that none of the oandiciates failed in the practical 
examination in the workshops. This is in some mea'?ure to be attri¬ 
buted to the greater attention it is now possible to g ve the students in 
a purely educational workshop. The number of applications for 
admission was 104, of whera 36 were admitted to the Ist-year class and 
9 B course BA., who were admitted to the 2nd-year class. 

The Ist-year class opened with 37 students, one of whom was a 
re-admitted failure, and the rest new students. Eight have since left, 
so tfie number in this class on the 31st March 1896 was 29. 

The i?nd-yeaT class opened with 37 students, of whom 23 were 
prometed from vli > Ist year, 5 were re-admitted, and 9 were new 
B course BAs. One student has since loft, so the number at the end of 
the year was 36. 

The 3rd year class consists of 30 students, of whom 27 were 
promoted from the 2nd-year nnd 3 were re-admitted. 

The 4th-yoar class consists of 11 students, all of whom passed the 
last F. E. Examination, 

The subjoined Table gives the state of the Engineer Department 
on the Skst March 1896:— 


CiiAsa. 

• 

• 

Hindus. 

Enropeans 

and 

Eurasians. 

Muham¬ 

madans. 

i 

Total. 

, 1 

2 

8 

4 

6 

Ist year 

28 

1 

i • • • 

29 

2ad „ 

• 3S 

• •• 

8 

86 

3rd If ••• 

28 

2 

• •• 

SO 


11 

... 

... 

11 

Total 

mlm 

3 

8 

106 


These figures show an increase of nine students during the year. 
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APPBENTICE DEPABTMENT. 

The following Table shows the strength of the Apprentice Depart¬ 
ment on Ist April 1895:— 


ClilSSES, 

1 

1 B 

Hindus. 

3 

Europeans 

and 

Eurasians. 

» 

Muham¬ 

madans. 

Total 

Ebmaxcb. 

1 

2 

1 

3 

* 1 

.* I 

6 

i 

1 

1st year ... 

44 


• a • 

j 

1 

66 


2ad „ ’ 


6 ^ 

1 

67 


3rd „ 

‘ 38 

% 

3 

• • • 

36 


4th ,, 

16 . 

3 

• • • 

19 


Gth (Junior) 

11 

7 

1 

19 


6th (Senior) 

1 

• 


1 

1 

a 

1 

Total 

165 

40 

2 

207 



Under a recent ruling <>f the Government of India only one 
guareuttteed appointment as 8rd grade Overseer in the non-pension- 
able establishment of the Eailway Branch is given yearly, instead 
of two. The prospects held out in this appointment are not sufficiently 
good to induce the best European and Eurasian students to accept 
it. In 1895 W. Gardiner, who was first on the list, refused it, and in 
the year under review W. Viney, who was entitled to the ^pointment, 
declined to take it, so it was awarded to the next student, Sris Gl^dra 
Nundi. Both the European students obtained suitablo employment 
in private Engineering Firms in Calcutta, on salaries of Es^ 150 and 
200 a month, whureas the Government appointment only carries with it 
the pay of Es. 60 a month, and no pension. As long as this rule 
is in force the best European and Eurasian students will get employ¬ 
ment in Private Firms, which is no doubt advantageous for th^se Firms, 
but it seems to be a pity that Government cannot, after being at .the 
expense of their education, entice some of them to join their service. 
Out of the last batch of seven European Apprentices who* left in 
February, six ore now employed as follows:—One in a Calcutta 
Engineering Firm, one in the India General Steam Navigation Boat 
Yard, one in a Private Engineering Firm* near Darjeeling, two by the 
East Indian Eailway, one as Assistant Engineer ou a 'tea garden, 
and it is not known whether the remaining one has an appoint¬ 
ment or not. Every one of these men would have been a useful 
subordinate on Eailwa^ys, especially on frontier work, but they will not 
join Government Service on a salary insufficient to support them. 
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Table ihotving the number of passes and failures at the Annual 

Examination. 


Examiratiom. 

a 

o , 

JS flB 
S'? 

Number absent. 

Number of passes. 

FaILUBSS. I 

. • 

Total failures. 

& 

Remarks. 

•D 

a 

5 

Si 

s 

s 

u 

o 

' b 

I % 

2 

• * 

i 

« 

5 

e 

• 7 

8 

0 



« 

c 






Ist year . 

61 

• »« 

61 


10 

10 

SS'O 

.. 

Xnd „ . 

66 


67 


8 

S 

877 


Bihar Industrial 

11 


9 

2 

2 

2 

81-8 


School. 




i 





Srd year .. 

se 

• •• 

36 

... 

... 

f«S 

100 


4th ff «i* 

is 

... I 

18 

i 


• s* 

/f 100 



These results are very satisfactory, lu class ,worb the good results 
are to be attributed to greater continuity in the Instruction Staff, and in 
the Workshops to greater supervision than woa possible when the practical 
training of the students was under the Public Works Department. 

Admission .—The number of applications for admission received from 
qualified candidates was 80, of whom 47 were admitted, and seven old 
students were re-admitted. Of the new apprentices, seven had passed 
the University Entrance Examination in the first division, 24 in the 
second division, and eight in the third division; eight had passed tho 
Vllth Standard for European Schools. Tho first-year class, therefore, 
opened with 54 students. 

Reduced fee and free lists .—These lists for both Christians and natives 
are full. 

Certifiedtes .—^Under Buies 10 and 11 of the Apprentice Department, 
10 Sub-overseers’ certificates were granted to Apprenticts leaving the 
College before the completion of their apprenticeship. Besides these, 
13 certificates were given to Engineer students and 12 to Apprentices 
who had only completed a part of their course. Seven College certi- 
oates ;tvere also granted to students who failed to pass the L. E. and 
B. E. Examinations, but who had completed their course of instruction. 

The following Table shows tho strength of the Apprentice Depart¬ 
ment on olst March 1896. 


Class. 


1st year 
2nd „ 

3rd „ 

4tli „ 

6 th Junior 
6ih Senior 

Total 


Hindus. 


40 

<3 

44 

32 

14 


173 


Europeans 

and 

Eurasians. 


3 


9 

17 

* 7 
8 
8 

• 


99 


Muhamma¬ 

dans. 


4 


1 

3 


Total. 


60 

tiO 

63 

86 

17 


216 


Ebhabes. 
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This shows an inorease of eight on the flgur«i for the year, notwith¬ 
standing that tho first year class was below its sanctioned strength. 

Artisam ,—This class is in process of formation, and no definite 
rul^ are drawn up as to len^h of course, as in the case of the other 
departments of the College, The object of this class is to train work¬ 
men up to a certain degree of efficiency in any particular line. At 
present the equipment pf the College Shops only permits of their being 
trained as carpenters, joiners, blacksmiths, fitters, or moulders. The 
artisans hitherto receivid have been sent to have a furlher course of 
instruction in either the carpenter’s or blackshiith’s shop, and their 
skill, on admission to the College, in the ptirtioular branch in which they 
require further instruction, regulates the time it is necessary to keep 
them, to enable them to gain the requisite finish. The numbers are at 
present small, h^t it is a department which will gradually expand. 
Hitherto there has been no provision made in the budget for their 
training, but this y^^ a grant of Es. 1,000 has been sanctioned, out of 
which I hope to be able to do more work than heretofore, and, if pos¬ 
sible, add instruction inHasiwing and estimating. In the formation of 
this Class it is necessary to proceed with great caution. The present 
policy is to receive bojs froiq affiliated technical schools only, for a 
particular finishing course, and during the year three lads were received 
from the Eanohi Technical School, who have since returned to their 
own district, and are, I believe, instructing in small Industrial Schools 
in remote villages in Lohardaga, |Other boys are being trained, as will 
be seen from the Table given below for other districts in Bengal, and if 
their services can bo utilized in a similar manner, this Department will 
supply a distinct want, as artisans thus trained will be men who oanearn 
their living at the trade selected by them. One difficulty experienced 
is the selection of candidates; it is of great importance to reject any who 
do not intend to follow the trade they are taught, and I nave already 
refused admissions to this Department in the case of applicants who 
have passed either the Entrance or F. A. Examination of tho Calcutta 
University. I do not propose to draw up any definite Rules in connec¬ 
tion with this Department, as it appears to be better to let it gra^uall^ 
develop, during which time the requirements of the Province for this 
class of labour will be better understood. ^ 

The following Table shows the strength and distribution of this 
Department on 31st March 1896: — 


ArFItliTSD SOHOOl 
TBOit WHICH BBCBIVBD. 

1 Carpt-n- 
ter’s shop. 

1 

j 

Dlack- 

smiths. 

Fitters. 

i 

Foundry. 

Total. 

• 

1 

2 

® i 

[ i 

6 

6 



i 


• • ' 



1 



• 


Bishop's College 

4 1 

1 

* • • 

• • 

6 

Bihar Industrial School 


6 • 

• • • 

« a* 

6 

Mjmensingh 

i 1 

1 

• •• 


2 

Total ‘ ... 

6 

8 

« • a 

i 

• •a 

13 
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Special studente.^The two students sent by the £)ast Indian Eailway 
Company to learn Chemistry, with special reference to the analysis of 
iron and steel, are still in the College. Considerable difficulty has been 
experienced in carrying on their instruction for want of proper 
apparatus. It was originally proposed that the East Indian Bailway 
Company should purchase the* necessary appf^ratus which would be 
used for the instruction of the students while here, and, on the comple¬ 
tion of their course be transferred to Jamalpur t6 form the nucleus of a 
laboratory th\>re. This proposal reo&ived the a;pproval of the Govern¬ 
ment of India and the local Bailway authorities, but I regret to have 
to record that the Board of Directors in London', acting on what 
appears to ^bo ill-advised professional opinion, so mutilated the original 
indent, as to render it practically worthless. An unlocked for strain 
has therefore been brought to bear on the limited resources in the way 
of apparatus at the disposal of the Professor of Chemistry, and he has 
had a difficult task to teach the special students with' the oMs and ends 
of apparatus he could spare, without interfering with the instruction of 
the College classes. T]^ short-sighted policy*on the part < f Directors 
will result in our sending out men to help to work up tlie new steel 
branch in the Jamalpur Workshops, with less experience than they 
would have got with a proper equipment*. 

Accounts Exaynination .—Tins examination was held in June. 
There were 126 candidates examined, of whom 20 passed. 

College Mr. Maodonell returned from furlough in November 

and took over charge from his locum tenons^ Mr. Gilliland. Mr. W. Tate 
was appointed during the year by the Secretary of State as Professor 
of Chemistry, and joined the College in January. He also supervises 
the drawing classes of the College, the officiating teacher, Babu S. K. 
Basu, acting as his Assistant. A new appointment was sanctioned 
during the year to enable Babu S. K. Basu to continue as General 
Assistant in the drawing school, and Babu Chuni Lol Sarkar, who was 
acting as a temporary teacher, has been confirmed. 

I regret to have to record the death of Babu Dwarka Nath Datta, 
officiating teacher of drawing. By his death the College has lost the 
servidhs of a h^d-wotking officer, whose zeal in his work earned the 
approbation of nis superiors, and whose oom’teous and kindly bearing 
endeared him to his pupils. He had been in the College for 22 years, 
and his sudden death is felt as a great loss. As an instance of the 
zealous way he conducted his duties, 1 may mention that (notwith¬ 
standing his weak condition) he was cheeking marks up to within two 
hours of‘his death, in order that the College routine might not be 
inte'rfered herewith, and his marks be sent in time. Mr. Heaton’s case, 
referredi to in previous Beports, is still undecided. The question 
is now before Government, and I trust that in deciding it, the 
interests of the College may not be overlooked. The temptation to 
Government to use the College as a training ground, by appointing 
temporary Professors, is very great, as the Officers so trained are of 
more use to the Public Works Department after theii- training as 
Officiating Professors than they were wfore, but as I have at various 
times pointed out, this training is effected at the expense of tl^^ students; 
these Officiating Professors are supposed to teach white they are 
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leammg their now duties, and the College, in^fe^ ol advanoing with 
,the times, which it would do if the Professor w^lPhot learning hie work, 
lags behind until the Professor in training is in a position to advanoe 
his iostruction. 

What is required is to appoint an OfScer whose business in Ule 
it will be to learn thoroughly the duties of a Professor, and not to 
transfer one from the Publio Works Department temporarily, to ^able 
him to brush up the subjects he is rusty in. 

Buildings .—The College buildings were partiaUy repaired duriag 
the year, iron gjrders being used to replace bid rotten beams. The 
amount that has been spent on repairs, iTowever, is not sufficient to 
render the buildings safe, as a good deal of the woodwork in the 
roof is absolutely rotten. Quite recently, after the repairs for the 
year wore finishe^, a joist in the Engineer Students Quarters fell from 
tho roof, and it was found to be a mere shell, the whole of the inside 
having been eaion away. This joist is now in the model room, and 
serves to Illustrate me necessity for careful inspection when repair 
estimates are framed. Silage this accident was reported to the Public 
Works Department, several beams have been removed and replaced 
by iron ones, but the College i§ still far from safe, and the woodwork 
requires special attention. 

During the year,' quarters wore sanctioned for the (i) two Foremen 
Instructors, and (ii) tho Superintendent of the Hindu Mess, com¬ 
pounders, and Head Laboratory Assistant. These buildings are nearly 
finished. A moss hoiiso for Muhammadan students was completed, 
and it is now possible to receive Muhammadan boarders, who have 
not to waste their time in cooking their ovm food. This addition to 
the College may bo tho means of inducing more Muhammadan students 
to go in for an Engineering Education. Other minor works completed 
were (i) a drain round the new Chemical Laboratory (ii) a latrine 
near the Workshops, (iii) a verandah to the south of the new 
Chemical laboratory. These works were done by the Publio Works 
Department. 

Administrative sanction was received for various urgent petty 
works aggregating Ks. 0,799, which will bo completed during the 
coming year by tho Public Works Department. ^ 

Towards tho close of the year Es. 12,000 were sanctioned wr ceilmgs 
in tho Ohemioal and Physical Laboratories and for furniture. This work 
is being done, partly by contract, and partly by the aid of the students. 
The sum asked for was based on ray own estimates, and its expenditure 
has given me considerable anxiety, os tho margin of profit allied 
is so small that I have had to proceed with great caution to ’keep 
within the sanction. Some idea of the difficulties to ^be^ er^unt^red 
in working within tho estimate may be formpJ, when it is mentioned 
that, for the coiling alone, tenders wore received which would hate 
practically absorbed the whole estimate. *1 have therefore b^n obliged 
to lay in large stocks of, timber and to arrange to do pao^’ of tM work 
with the agency at my disposal, and t^e training which the OTUdeilw 
ore now getting will be of great value to them; hut the work is ^ not 
progressing as fast as is desirable. However, I see my way to getting 
into the Physical liahoratory early in June. The Ohemioal Laboratoiy')) 
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however^ requires mqi^ work to be done to it, and I do not think the 
dasses will be held th^e for several months. 

Electric lighting .—A sum of Es. 80,000 was sanctioned for a 
complete installation, and the erection wiU be done in the coming year 
by a Firm of Contractors in Calcutta. The greatest care was ^aken 
by Mr. Briihl, Professor of Science, to include '/arious tvj^es of engines, 
dynamos, cells, &o., so as to give as wide a yango of instruction to 
the students when the plant is at work. It is hoped that the plant 
will bo in Vrorking order in a few months/r The cost of working 
expenses will be practiodlly met from chtirges it is proposed to introduce 
for the lighting, the Professors, Students, Messes, etc., contributing to 
defray the cost. 

Mining Scholars .—For the last three years, since it was proposed 
to establish these soholarships, no students have coma, forward for this 
class of training, and there is a reference to this fiffeot in my Eeport 
of last year. During the year under review, howeyer, one student has 
voluntered for this work, and is now, after graduating in Engineering, 
undergoing training in the East Indian Railtkay Colliery at Giridih. 
According to the present rules a mining scholar must be a graduate in 
Engineering of the Calcutta University, and now that a graduate has 
been induced to go in for this work, it is possible that otliers may 
follow in his footsteps, but I fear that many will not be led to take up 
this line. During tho course of the year, however, I have received 
many applications from outsiders who have heard that mining instruction 
is to be added to the College curriculum, so that the demand for this 
class of education has arisen, and in the event of Engineering graduates 
not coming forward for mining instruction, it appears there are others 
eager to learn the work. It is with great satisfaction, therefore, that I 
am able to state that the College Laboratory, under Government 
sanction, will soon be in a position to undertake tho instruction of 
students in this branch, a very considerable grant having been allotted 
for the purchase of the necessary apparatus. 

Stirteyivg.—ThjQ 2nd and 3rd-year classes of the Engineer Depart¬ 
ment went to PuruUa again for field work under the charge of Mr. 
HeatAn. The usual surveying and levelling operations were conduoted, 
and maps of the adjacent country have been prepared. The Ist-year 
Bngineerilig Department students were taught tho' usual course of 
surveying and levelling near the College, as wore the various classes in 
the Apprentice Department who learn this subject. 

Works msited. —l.’he senior Engineering Department students visited 
the following works;— 

(i) Jamal^re Workshops, (ii) Burn & Company’s Workshops, 
riii) Eaniganj Pottery Works, (iv) Barakar Iron and Steel 
Works, (v) Head Works, Midnapore Canal, {-^ East 
Indian Eailway Carriage and Wagon Works, Howrah, 

' fyii) Burdwan Water-works, (viii) Seramporo Water-works, 
fix) 'Kidderpore Docks, (x) East Indian Railway Col¬ 
lieries, Giridih. < 

Testing apparatus .—This valuable addition to the equipment of an 
Engineering College still remains to be provided. With the meagre 
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appliances at our disposal a few tests haTO been made^ bni a pi^t^Mrljr 
equipped Laboratoiy is still much wanted, The Madras Oollego hm 
already received a large grant for this purpose, which I belieire irilL be 
utilized for doverument testing, as well as for instruotion. If the neoes^ 
sary apparatus were supplied to this College it would enable Engineers in 
Bengal to purohasj iron of known quidity when emergent indente for 
work were placed iu th^ local market. This would be a very valuable 
check on the quality of the material available, but a properly equipped 
Engineering Lalx)iatory would be of even extended valnd( as it would 
help to exclude frpm the local market iron qf an inferior quality. The 
importance of the exclusion of inferior melal has only to m understood 
to be appreciated. Engineers know how important it is to he certain 
of the quality of the metal they propose to use, and Government 
Engineers in this^^rovince iiave no means of asoert^ning this. Uni^ 
proper apparatus iSyprovided for testing the quality of imported iron 
inferior brands, wirt^ be sent to India and Engineers will be afraid to 
use (except* in unimportant structures) materials they know nothing 
about. It is well knowb4;hat a very large percentage of the iron used 
locally would not come up to the Admiralty tests, and until this 
inferior metal can be exclude^ from the market, it will continue to bo 
imported, and its use inadvertently in important structures might lead 
to serious mishap. 

Since the 2nd and 3rd-year Engineer Department class 
rooms and the old drawing hall were erected, on the transfw of the 
classes to tho new accommodation, more space has been available for 
models. The excessive over-crowding in tlm Ghemu^i Laboratory has 
been relieved by the removal of the mineralogical and geologioal oases, 
and the old model room has also been cleared, so that it is now possible 
to move about among the models and explain them to the students. 
At present we are busy furnishing the extra accommodation at our 
disposal, BO as to show on the specimens to better advantage. Amoog 
the models presented during the year, the chief are (i) a variety ot 
sleepers in use on Indian Railways, presented by Mr. Finney, Rie 
special Lecturer for the year, (ii) Indian Midland Railway sleepers, pre* 
sented by the Manager, Barakar Iron and Steel Works, j(iii) Mardbant's 
dredger, presented by Mr. Marohant, (iv) Morghn’s feathering paddle^ 
wheel, transferred from the Cuttack Workshops, has been practically 
made over again, as it was in a very delapidated oonditiou when received, 
(v) a sectional model of the method of applying the vacuum brake to 
carriages, made in the Oollege. In addition to this, various other models 
have been altered and improved, and the whole stock carefully looked 
after and cleaned. 

Library .—The number of books purchased during the year was 66, and 
14 were presented. The catalogue is still dei^ctive, and early Sittention 
to it is necessary. The majority of books has been entered on slips pre-r 
paratory to cataloguing, but a special graist iz required before* a catalogue 
can bo prepared. Mx. Moodonell has been good qnaugh Ip h^p in tins 
matter in bis spare time; but before a oon^^lete oafcalojpie can be prepared, 
Government must bo asked to devote a small grant xor tins purpose. 

Spemi Leotwe^.—^Mx. Finney, Manager, Eastern Bengal 
iUUw.ay» ddhvered a course of six lectures on R^ii^py GcmstiruetloJi 
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and Management. These lectnros, with the accompanying diagrams, 
are in course of publication, and will soon be ready for sale. 

Technical Schools .—The number of technical schools visited during 
the yeor were as followsGiridih, Bankura, Bihar, Dumraon, Burd- 
wan, Oomilla, and Pabna. 

The affiliation of technical schools to tke Sibpur College*has 
advanced, and the following schools aro now affiliated:— 

My mensingh, Burdwan, Rangpur, Pabna, Oomilla and Bihar. 

"Within dlmeasurable distance ot time thesecschools will be ablo to 
act as feeders to this Oo'llege, and in their present ^tago of existence, 
are teaching the elements of manual work in the various centres where 
they are located. The Bihar Industrial School sont up during tho year 
11 candidates for examinaton, 9 of whom passed and 6 were admitted 
into tho third-year class of tho Apprentice Department. Next year it is 
expected that at least two other affiliated schools wfl send up students 
for examination, and the movement is extending guito .fast enough for 
the requirements of the Province. What we have to look to^iow is that 
the instruction is sound. At present the iatitfuction of these schools 
devolves on me, as Principal of tho Sibpur College, and I am endeavour¬ 
ing to do what 1 can in this direction; bjit as my present duties include, 
in addition to my professional duties, tlio management of a large resi¬ 
dential CoDege and the direct supervision of a Workslioj), where nearly 
360 students are being trained, the amount of time I can devote to 
inspection is necessarily small, and tho strain on one man is very severe. 
I undertook the work with the solo object of keeping tho inslruotion 
in the affiliated schools directly under the control of tho Sibpur 
College, which is the final examining body, and which is tho source from 
which the necessary equipment will issue, when these primary technical 
schools are ablo to advance tbeir instruction. Tho organization of this 
vast scheme, which is now beginning to make its importance felt, will 
soon require special State aid. Hitherto it has cost the State nothing 
beyond the time I have been able to spare, but this cannot continue 
long, and it will shortly be necessary to appeal to Government for help. 
A movement of this kind, when once fairly started, must not be starved 
at thb outset., It is much more complicated than the extension of 
ordinary primary education, as experts are required for its development 
and to ked^ instruction in the regular groove. At present I am trying 
to keep the movement going entirely by the aid of men trained at 
Sibpnr. The great want now felt is an Assistant Inspector with 
European training, and a representation for tho necessity for this 
appointment will Portly be submitted to Government. 

"With regard to the equipment of those schools, very little has been 
done duting the year, as the students have been sufficiently well employ¬ 
ed in helping to set ovr own shops in order and to equip our new 
laboratories. The onlv order now in baud is from the Elliott Artisan 
School, Coinilla, whion requk'es appliances of the value of Rs. 400, 
estimated aoop!rding tp our scale of charges. This apparatus, if purchased 
locally, would cost not less, and probably a good deal more than Rs. 2,000. 
A portion of this order is now ready, and tho whole order will soon be 
despetobed. This one order will give some insight into thojproposed 
lines of working up these technical schools. The order is a small one 
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but at a cost of Rs. 2,000 is beyond the possibility of oonsideratiou.iu 
a school like that at Gomilla. It is only a preparatory order, whioh 
will be supplemented by another when the school begins to advonoo 
after the receipt of the articles ordered. 

There is nothing of special importance besides to record, except to 
mention that the original lines for advancing these schools have worked 
so well hitherto, that nexchange has had to be made in them. All that 
is now required is to leave the schools to work out their own develop¬ 
ment with the aid of caaeful and frequent inspection. 

Workshops .—'IJhe year under review is th^ first year since the transfer 
of the praotioal training of the students frohi the Public Works Depart¬ 
ment to the Education Department. At the beginning of the year 
the new shops were ready, and the transfer was eiBEoctod without any 
break of oontinuii^ in instruction, although, as will be found to be 
the case in all n^ shops, a great number of petty additions and 
alterations wero uequii;pd, which took up a good deal of the time of the 
instructors alid students. Some shops wero very incompletely equipped 
at the outset, and iu the IVea Foundry, with the exception of the large 
cupola, whioh is exponsivo to work unless heavy castings are required, 
there was practically no other equipment. This necessitated the manu¬ 
facture of a large number of moulding boxes, moulder’s tools, a new 
cupola, and a variety of patterns, and in this respect we are now better 
equipped. The want of a saw bench to expedite the work in the 
carpenter’s shop was much felt, but this has since been manufactured, 
and is now at work. The students have done fairly good work: they 
have helped to make two boats, and part of a third, all of different 
builds. A fair amount of furnishing work in connection with the 
equipment of the Chemical and Physical Laboratories has also been don© 
by them. Machine manufacture has gone on, and although the advance 
in this direction is slower than I desired, there are various machines 
in course of construction which will shortly be finished, and whose 
value, if purchased in the market, is considerable. Thi’ee screw-cutting 
lathes were completed and erected in the year, the necessary shaft¬ 
ing brackets for counter-shafts, &o., having been worked uj) or 
made up in the shops. On the whole, considering that the extra 
pressure of work on the students was a now departure, and that the 
instructors were busy over works oonneoted with the extension and 
improvement of the College and Workshops, I consider the work done 
is satisfactory; but there is still room for improvement, both as re^urds 
the amount of work the students are able to do, and the instructive 
value of the work whioh should be given them to perform. TJie 
latter is being arranged for in various ways, and an experimental 
engine is being fitted up for the sole purpose of valve setting,* whioh 
will be compulsory for all students of both departments and available 
at any time for this object. Experimental electric work was also 
conducted during the year, and dpiamos aifd motors sdt to wbrh. The 
transverse testing machine, purchased foi; a small sum from the iEkmt 
Indian Railway a few years ago, was erected in the shops, and though 
it is crude and of small power, we have bwn able to test oast-iron bars, 
in order to compare the outturn of the cupola with various mixtures 
of metal. In connection with the fittings of the new Lahoratoriee a 
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certain amount of instniotion has been given to the students in bending 
and fitting pipes for gas and water-supply, and in plumber's work. 
Pattern-making has also been introduced, and the patterns for several 
ports of the launch which it is proposed to build at the College, have 
been made from the drawings accompanying the lectures of Mr. Steele, 
who was appointed as a special Lecturer diiring the year. 

Other works of minor importance were don^ which it is impossible 
to enumerate in a report, such as alterations, additions, and repairs, but 
which are iiArorthoIess of great instructional value; and on the whole I 
am satisfied that the first year that the practicat training of the 
students was under the Kducational Department is one that indicates a 
distinct advance on the old method, but I am more fully alive than ever 
that very great care and supervision is required to prevent its going 
back into the old lini s. Students, as a rule, will nohi work if they can 
get the Instructors to work for them, and thisf rule holds good at 
Sibpnr. My chief difficulty has been to try aij(i overcome this tend¬ 
ency, and 1 fear that the present staff of Foremen li&tructors is 
not sufficient to exorcise the necessary siifcfvision to see that each 
student porfonns a good day's work. It is almost impossible, without 
strict supervision, to control a largo of students in four different 
shops with varying knowledge, so as to get the best value out of their 
time. This year we aro the only sufferers, but when we begin to 
equip affiliated technical schools, wo shall require to make the most of 
the labour at our command, so as not to hamper the development of the 
scheme we have undertaken, and to secure this we shall require extra 
Foremen Instructors. 


From a financial point of view the working is fairly satisfactory, 
as the value of the outturn is greater than the amount sanctioned by 
Govemnient to moot the cost o£ practical training, excluding the pay of 
the Instructors, but including all potty establishment and working 
expenses. The approximate figures are given in another paragraph of 
this Report, and as there stated, the value of the work done has been 
estimated at a figure oonsidorably lower than the price charged in the 
local market for manufactured articles. Most of the work done was 
required for the College and shops, and in this way we have been 
able to perform work for Government out of the practical training 
grant, wilhout applying for extra funds, and at a cost considerably 
below that prevailing in the market. Many difficTilties have had to bo 
contended with, viz , insufficient clerical staff, want of touoh with the 
local market where material had to be procured, and a sudden enlarge¬ 
ment of *the sphere of operation of the shops. The experience, how- 
evOT, gained during the year will he of groat use in the future. Some 
of the •more pressing requirements in the way of establishment have 
recently been sanctioned by Government, and every effort is being 
made to carry on the new development, without applying to Govern¬ 
ment for 'an indlrcaso in the staff of Foremen InstruotOTs; but, as 
notioed abdye, this iuesroase must come in time. 

Workihop expenditure. —T|ie cost of working the shops during the 
year amounted to Es. 9,940, This included the cost of petty estahlislx- 
ment, such SiS engine-ddrers, firemm, greasers, cobblers, extra tramed 
handbt .<Uitd «odliaB; also the cost of fuel for engines and bTacksmith’s 
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8hop; the value of iron, wood, belting, roping, shafting, and the other 
minor requisites required to carry on the work. The registered 
number of works undertaken during the year was 125, most ot which 
were completed. The aggregate value of these works was about 
Rs, 9,000, this sum representing our estimate of the market value of 
the various works. In* estimating this the prices fixed upon were, in 
most cases, considerably*below tho market value to allow for defects in 
finish. In addition to this, at tho elo.sG of the year, thoiy was a stock 
balance of over Rs. 1,200, exclusive of patterns ^or the moulding shop, 
tho value of whieh it is difficult to estimate. The keeping of the 
accounts has givou a good deal of trouble, as tho system in vogue in tho 
Civil Department is not adapted to Workshop expenditure. This ques¬ 
tion has formed the Bubjeot of various communications to Government, 
and tho recently simotioned orders of the Government of India with 
regard to powers expenditure, especially in the case of goods of 
European n^anufaotuiv, will be tried during the year. I am not at all 
sure, however, that they yill moot the difficulty, and unnecessary corre¬ 
spondence will, I belie ve, continue, until tho mode of keeping our Work¬ 
shops Accounts are based on that in vogue in the Public Works Depart¬ 
ment. This p.nrt of tlio work hi connection with the transfer oi the 
practical training has given me more anxiety than I am able to express, 
and a further representation will have to be made to Government. 

From the figures above given it will bo seen that, from a financial 
point of view, the working was satisfactory. Ido not think wo could 
have procured from tho local market tho various articles which wo made 
under a sura of Hs. 20,000, so that, roughly speaking, the shops have 
been self-supporting, including tho pay of Instructors, which means that 
the cost of instruction has been practically nothing. This is satisfac¬ 
tory, and when the machines and tools wo arc making are erected and 
at work in tho shops, our capacity for turning out work should be consi¬ 
derably increased. I do not soe any necessity for deviating from our 
present class of work, and for many years to oomo we shall bo complete¬ 
ly absorbed in setting our own shops on a proper footing, and helping 
to equip technical schools. When demands come in in any nurabers 
from these schools, it will strain us to our utmost capacity tb cope with the 
orders, so that, for at last two years to como, we may consider* we have 
our orders in hand. 

Athletic Club .—The College Cricket XI had a most successful season, 
winning 11 and only losing 2 out of 16 Matches. They also won 
the Harrison Senior Cricket Challenge Shield, beating the Martini^re 
in the final, ^ This Shield has now been hold an equal number of tiilles 
by the Medical College and oursolvos, and the honour of its perpianenfc 
possession will be determined by a imecial Match next year. 

'I’he native students’ Cricket Xi won 3 and*lost 4 out of 7 Matches, 
and were beaten in the final round of tha Lansdovrne Shield competi¬ 
tion by Bishop’s College. ^ 

In Association football tho College teaVn won 8‘lost 4''and drew 2 
out of 14 Matches, played and reaohed*the semi-final in the Ih^des 
Cup competition, being thou beaten by the Medical College. 

The native students’ team had a most suocessfid season and had a 
good chance of winning the Elliot Cup, but owing to the College 
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breaking up for the Annual Vacation before the end of the competition, 
students living at a distance from Calcutta were unable to compete, and 
they had therefore to withdraw. 

Instruction at the compulsory Gymnastic classes has been going on 
steadily, and it is proposed to institute an Annual competition. • 

Athletic Sports .—These were hold on llth''March 1896, Mr. Mac- 
donoll kindly undertaking the preparations O'C tlio ground, which was 
finished a ^|ortnight before the Bports, and it was gratifying to notice 
that many of the competitors attempted sd'm.e sort of training. AU 
events were keenly contested, and the results were above the average. 

Volunteers .—The College Corps, which is No. 1 Engineer Corps 
attached to tho East Indian Euilway Volunteers is in a very efficient 
estate. All the students wore etficient, and they attended as usual tho 
Annual Camp of Exercise at Jamalpur for a week during December. 
A few of the best shots loft during the year, but notwithstanding this, 
the Corps maintained its reputation in this respect. 

J. S. Sl.ATER, 

Principal. 



Analysit of Iron Om, Bocks, and Fire clay made in the Chemical Laboratory. 
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ATHLETIC club! 

< 

13th FehrUhaTy 1896, , 


No. 1 .—300 yards Handicap ... 

„ 2 .—High Jump 
„ ^.—100 yards Flat Sace ... 

„ 4 .—Tutting the Shot 
„ li.^QiUarter Mile Face 

,, ^,—Throtoing the CricJcet Ball 
„ 7 .—Long Jump 

„ Hurdle Race 

„ 9.— Three-legged Race 
,s 10.-—Saci' Race 

f 

„ 11.— 220yards Flat Race ... 

„ 12.*^Tug-(f-War 

,, \3,-^Consolation Race 
• 

Athlete 


• «■ 


1. V. Gafdiner. 

^ 2, H. D. Bbadnri. 

13. J. N. Ghosc. 

f 1, B. N. Banerjee, 4 ft. 11 in. 
12. 8. E/ Ansell, 4 ft. 10 in, 

f 1. C. &. D’Gruze. 

5 2. W. Fleming.'-' 

B. Young. 



1. W. Lewty, 31 ft. 

2. W. Fleming, 30 ft. 2 in. 



W. Fleming, 
li. Young. 
V. Gardiner. 


(■ 1. 0. J. D’Cruze, 97 yards. 
•* 1.2. L. Waterloo, 86 „ 


(■ 1. E. C. Dutt, 17 ft. in. 
■" \2. E. Linton, 17 ft. 3 in. 



N. N. Mukorjee. 
S. E. Ansell. 

W. Fleming. 



B. F. Bhaduri. 

A. T. Dutt. 

S. C. Sanyal. 

B. L. Chatterjce. 


f 1. K. C. Dutt. 

1.2. H. C. Mukerjec. 



C. D’Cruzo. 

W. Fleming. 
H. D. Bhaduri. 


Ist & 2nd Pulls Oon by Engi¬ 
neers. 


... B. N. Choudhuri. 


1. W. Fleming, 16 points. 

2. C. J. D’Cruze, 13 points. 


C. A. P.—Beg. No. 980J—100—29-3-97. 










